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Abstract 
Despite written policies and procedures and readily available personal protective 
equipment (PPE), studies have reported that many·nurses choose not to don the necessary 
personal protective equipment to minimize their occupational exposure to the harmful 
effects of antineoplastic drugs. In doing so, nurses put themselves at risk for acute and 
chronic health effects from occupational exposure. 
The purpose of this study was to determine if there is a relationship between the 
chemotherapy nurses' perceived health risk associated with the antineoplastic drug 
handling and the their self-reported use of personal protective equipment. A descriptive 
correlational design was used to identify relationships between the five constructs of the 
Health Belief Model (HBM) and PPE use. 
Fifty-eight nurses employed by or affiliated with a Midwestern Regional Cancer 
Center made up the convenience sample. Participants were surveyed using a mailed 
questionnaire that requested information about nurses' compliance with PPE during 
antineoplastic drug exposure. The survey consisted of 38 items. Five items determined 
occupational exposure and training specific to antineoplastic drug handling. Thirty-three 
items measured the constructs of the HBM using a 5-point Likert scale. Reliability ofthe 
tool was (a=.80) with the constructs ofHealth Motivation, Benefit, and 3 items from the 
Susceptibility subscale removed. Using Spearman's rho, statistically significant positive 
relationships (p :S .05) were found between the remaining constructs of Susceptibility, 
Seriousness, and Barriers. 
The results of this study indicate that nurses in this study did not perceive 
themselves to be susceptible to the adverse health effects of antineoplastic drugs nor did 
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they perceive illnesses related to occupational exposure to antineoplastic drugs as serious. 
Although the small sample size limits the ability to generalize the results beyond this 
study sample, findings suggest that nurses' perception of barriers to PPE use may be less 
than reported in previous studies. The results of this study imply that nurses' perceive 
PPE to decrease their susceptibility and the seriousness of associated illnesses therefore, 
they perceive fewer barriers to using PPE. 
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Chapter I 
Much research and knowledge exist regarding the use of antineoplastic drugs as a 
means for inhibiting the growth of cancerous tumors. Research dates back to 1942, when 
researchers at a hospital in New Haven administered the first dose of a cytotoxic 
chemotherapy agent. The researchers found that the wartime chemical designated as 
HN2, now known as nitrogen mustard or mechlorethamine, depressed white blood cell 
and platelet production and for a short time, dramatically reducing the size of an 
inoperable tumor (Fischer, Knobf, & Durivage, 1997). 
This important discovery established the fact that drugs could shrink tumors, 
paving the way for further research on antineoplastic drugs. Today, this group of 
antineoplastic drugs consists of over 100 agents including alkylating agents and DNA 
cross-linking agents, antitumor antibiotics, nitrosoureas, plant alkaloids, antimetabolites, 
topoisomerase I inhibitors, and a variety of hormonal therapies and miscellaneous agents 
(Fischer, Knobf, & Durivage, 1997; Bender, 1998). 
Therapeutically, antineoplastic agents work by disrupting cell growth and killing 
actively growing cells. In many cases, two or more antineoplastic agents are used to 
produce synergistic results against tumor cells (Bender, 1998). The very nature of 
antineoplastic drugs makes them harmful to healthy cells and tissues as well as cancerous 
cells. Despite their therapeutic effect in cancer patients, many of these drugs are known 
carcinogenic, mutagenic, and tetratogenic agents. Even when used in therapeutic doses in 
cancer patients, this particular family of drugs is associated with subsequent secondary 
cancers in treated patients. 
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Exposure to antineoplastic agents also poses a potential health risk to nurses who 
routinely prepare, handle, administer and dispose of these drugs. Nurses exposed to 
antineoplastic agents while handling and administering these agents have reported acute 
symptoms such as dizziness, headaches, nausea, allergic reactions, hair loss, and 
shortness ofbreath (Valanis, Vollmer, Labuhn, & Glass, 1993). A number of studies have 
documented chronic health effects in occupationally exposed healthcare workers such as 
mutagenic agents in the urine of hospital personnel working with antineoplastic agents 
(Falk, Grohn, & Sorsa, 1979; Rogers & Emmett, 1987). Other studies have documented 
damage to the reproductive system in healthcare workers with occupational exposure in 
addition to teratogenesis and liver damage (Rogers & Emmet, 1987; Selevan, Lindholm, 
Homong, & Hemmicki, 1985). 
The literature supports that antineoplastic drugs are commonly used to treat 
cancer as well as autoimmune diseases such as rheumatoid arthritis and lupus 
erythematosus (Del Gaudio & Meninn-Quinn, 1998). The literature also supports that 
antineoplastic drugs are extremely toxic and are used to eradicate cancerous cells. 
Unfortunately, these agents are unable to single out cancer cells from healthy cells and as 
a result have many undesirable side effects in treated patients. Antineoplastic drugs also 
pose health risks to the healthcare practioners who are routinely exposed to them during 
preparation and administration. As a result, it is imperative for all practioners involved in 
the preparation and administration of antineoplastic drugs to follow policies and 
procedures based on the Occupational Safety and Health Administration (1995) and the 
Oncology Nursing Society (200 1) guidelines. 
~.,·~ :!-,-;' ·:· . . , .• 
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Statement of problem 
No documentation could be found regarding safe levels of exposure to 
antineoplastic drugs for nursing personnel. As a result, it is essential to control exposure 
to these drugs. In 1986, the Occupational Safety and Health Administration (OSHA) 
published guidelines to protect healthcare personnel who are routinely exposed to 
hazardous drugs like antineoplastic drugs in the workplace (Occupational Safety and 
Health Administration, Technical Manual, 1995). OSHA revised these recommendations 
in 1995. These guidelines require employers to develop written policies and procedures 
for routine preparation, handling, administering and disposing of antineoplastic drugs. 
OSHA also requires employers to educate employees about these written policies and 
procedures as well as to train them about safe handling techniques including the use of 
personal protective equipment (PPE). 
Similarly, the Oncology Nursing Society (ONS) published guidelines in 1986 that 
included recommendations for safe nursing practice. Included in these recommendations 
were safety precautions to be utilized by nurses during chemotherapy administration, 
disposal, accidental exposure, and spill clean up. These guidelines were last revised in 
2001 and address specific safety precautions for all healthcare workers exposed to 
chemotherapeutic agents during reconstitution, administration, handling, disposal, patient 
care, accidental exposure, spill clean up, and housekeeping (Oncology Nursing Society, 
2001). 
Despite written policies and procedures and readily available personal protective 
equipment, many nurses choose not to don the necessary personal protective barriers to 
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minimize their occupational exposures to antineoplastic agents. In doing so, nurses put 
themselves at risk for acute and chronic health effects from exposure. 
Purpose ofthe study 
The purpose of this descriptive study was to identify if there is a relationship 
between the nurses's perceived health risk associated with the antineoplastic drug 
handling and the chemotherapy administration nurses' self-reported use of personal 
protective equipment. 
Research Question 
Is there a relationship between the chemotherapy administration nurse's 
perception of health risk associated with antineoplastic drug handling, and their self-
reported compliance with using personal protective equipment? 
Relationship of problem to previous research 
Studies from as early as 1987 have reported both acute and chronic health 
concerns in nursing personnel who routinely handle antineoplastic drugs. According to 
Valanis et al. (1993), nursing personnel were exposed to antineoplastic drugs through 
dermal absorption, accidental ingestion and accidental inhalation during routine drug 
handling. They cited that dermal absorption is a common route for exposure when 
nursing personnel handle contaminated equipment used during preparation and 
administration. In addition, Valanis et al. (1993) noted that this might lead to accidental 
oral ingestion of antineoplastic drugs when contaminated hands are used to smoke 
cigarettes or ingest food. 
Other studies identified issues with nursing personnel's compliance with proper 
PPE use during preparation, administration, disposal and spill cleanup (Ben-Ami, 
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Shaham, Rabin, Melzer & Ribak, 2001; Mahon et al. 1994; Nieweg et al. 1994; Valanis 
& Browne, 1985; Valanis, McNeil & Driscoll, 1991; Valanis & Shortridge, 1987). These 
studies identified that many nurses do not don recommended PPE because of a lack of 
knowledge about their institutional policy, lack of knowledge regarding adverse health 
effects due to exposure or because of perceived barriers to using PPE. Therefore, this 
study builds on previous research describing the relationship between using PPE and 
perceived health risks using a modified tool with established and documented reliability 
and validity (Champion, 1984; Grady, Shortridge, Davis & Klinger, 1993). 
Definitions 
Antineoplastic agent is any drug designated as Therapeutic Category 10:00 in the 
American Hospital Formulary Service Drug Information. 
Chemotherapy administration nurse is any registered nurse who has successfully 
completed a chemotherapy administration course and demonstrated competency in the 
administration of antineoplastic drugs at the institution in which they work. 
Personal protective equipment (PPE) is any physical barrier worn to protect 
employees from actual or potential hazards in the workplace. 
times. 
Policies are written protocols that a hospital requires employees to adhere to at all 
Guidelines are recommendations and optional. 
Compliance means 100% adherence to the recommended policies. 
Antineoplastic drug handling includes preparation, administration, disposal or 
spill cleanup of any antineoplastic agent. 
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Significance for nursing 
Currently, there are no identified safe exposure levels for nurses working with 
antineoplastic drugs. However, clear evidence does exist that identifies adverse health 
effects for nursing personnel handling antineoplastic drugs. As a result, it is imperative 
for nurses to avoid even minute exposure to antineoplastic drugs. 
Research indicates that nurse compliance with PPE is improving, but that the 
level of compliance falls short of OSHA's recommendations. This study provides an 
opportunity to increase nurses' awareness regarding health hazards associated with 
handling antineoplastic drugs and the need to comply with PPE recommendations. In 
addition, there is an opportunity for healthcare agencies to eliminate chemotherapy 
administration nurses' exposure to antineoplastic agents through clearly written policies 
for PPE requirements that are enforced. 
Limitations of the study 
A major limitation of this study was the small sample size. Data was collected in a 
Midwestern, urban, regional cancer facility. Because of the location and small sample 
size, the data collected may not be reflective of national trends or norms in PPE 
compliance during antineoplastic drug handling. In addition, one of the facilities used for 
data collection was inspected last year by OSHA, for PPE compliance. This may have 
caused increased compliance with PPE recommendations for this facility. 
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Chapter Two 
The literature review is presented in three parts. The first part covers documented 
health risks associated with antineoplastic drug handling. The second part reviews what is 
known about healthcare workers utilization ofPPE during antineoplastic drug handling. 
The third part describes the Health Belief Model, the theoretical framework for this 
study. 
Health Risks and Antineoplastic Drugs 
Antineoplastic drugs are a class of chemically unrelated agents that inhibit the 
growth of tumors by disrupting cell growth and killing actively growing cells (Slevan et 
al. 1985). Over the past 50 years, this class of drugs has expanded to include over 100 
agents used alone or in combination to eradicate harmful cancer-causing cells. 
Antineoplastic drugs are classified by their phase of action during the cell cycle, 
mechanism of action, biochemical structure or physiologic action (Bender, 1998; Fischer, 
Knobf, & Durivage, 1997). These are further defined as alkylating agents and DNA 
cross-linking agents, antitumor antibiotics, nitrosoureas, plant alkaloids, antimetabolites, 
topoisomerase I inhibitors, and as a variety ofhormonal therapies and miscellaneous 
agents. 
The history of antineoplastic agents dates back to the early 1500s when physicians 
used heavy metals to treat cancers (Oncology Nursing Society, 2001). These early 
treatments were of limited effectiveness and resulted in heavy metal toxicity. During 
World War I and II, agents used in chemical warfare, such as mustard gas, demonstrated 
the ability to suppress bone marrow production as well as lymphoid suppression causing 
alkylating agents to be recognized for their antineoplastic effects. Based on these types of 
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discoveries, in 1955 the National Cancer Institute (NCI) received Congressional funding 
to test and develop new chemotherapy drugs. 
During the next 30 years, research focused on the development and testing of new 
agents and multimodal therapies that would inhibit cancer cell growth and improve 
cancer remissions. It was not until the mid-1980s that the focus turned to studying dose-
related toxicities such as neutropenia, nausea and vomiting and cardiotoxicity in patients. 
It was also during the mid-1980s that the Occupational Health and Safety Administration 
(OSHA, 1995) developed and published guidelines for the safe handling of antineoplastic 
drugs in the workplace. 
Routes ofExposure 
There has been a great deal of discussion regarding occupational exposure to 
antineoplastic agents. Del Gaudio and Menonna-Quinn (1998) reported four specific 
activities associated with increased risk of acute exposure: mixing antineoplastic agents, 
administering antineoplastic agents, cleaning spills, and handling contaminated body 
waste. Studies (Newig, et al. 1994; Sessink, Boer, Scheefhals, & Anzion, 1992; Valanis 
et al., 1993) have identified several routes of exposure including accidental dermal 
contact, accidental ingestion and accidental inhalation. 
In a study about acute symptoms associated with antineoplastic drug handling 
among nurses, Valanis et al. (1993) identified several routes of exposure including 
dermal absorption, ingestion and inhalation. Data for this study were derived from a 
cross-sectional epidemiological study conducted between the fall of 1988 and the spring 
of 1989. Valanis et al. surveyed 2,048 nurses and nurse's aides with occupational 
exposure to antineoplastic drugs for self-reported acute, chronic, reproductive, and 
:~:r-. ·. :· 
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menstrual effects. They hypothesized that exposure to antineoplastic drugs through 
mixing, administering, handling patient excreta, or cleaning up spills would be associated 
with a higher prevalence of reported symptoms and that skin contact with these drugs 
would be associated with the number of symptoms experienced. 
Valanis et al. (1993) found that handling of antineoplastic agents appeared to be 
associated with increased symptoms. However, the use ofPPE decreased these 
symptoms. According to Valanis et al., the single most important predictor of symptoms 
was skin contact during handling. Valanis et al. (1993) reported that unprotected skin 
contact with antineoplastic drugs contributed to the accidental ingestion of antineoplastic 
drugs when nursing personnel ate food or smoked cigarettes with hands that were 
contaminated with antineoplastic agents. They also reported nursing personnel 
inadvertently inhaled antineoplastic drugs when powder or liquid drugs aerosolized 
during reconstitution, administration or when spilled if the nurse was not wearing 
appropriate respiratory protection. 
Studies show the single most important factor in predicting acute symptoms 
related to antineoplastic drug exposure is dermal contact with antineoplastic agents (Del 
Gaudio & Menonna-Quinn 1998; Newig, et al, 1994; Sessink et al., 1992; Valanis et al., 
1993). This exposure occurs most often by coming in contact with contaminated 
equipment or supplies without adequate skin protection such as gloves. Skin contact 
could occur in a variety of circumstances in which nurses may be fully aware that they 
are coming in contact with equipment or supplies that are contaminated with 
antineoplastic agents or nurses may be unaware that they are handling equipment or 
supplies contaminated with antineoplastic agents. 
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A recent report published by the American Society of Health-System Pharmacists 
documented substantial levels of surface contamination on a variety of surfaces in 
antineoplastic drug preparation and administration areas (Connor, Anderson, Sessink, & 
Power, 1999). Connor et al. studied surface contamination at six cancer treatment 
centers, three in Canada and three in the United States. They reported finding measurable 
amounts of antineoplastic agent surface contamination in 7 5% of the pharmacy 
environmental samples and in 65% of the administration samples at all six sites. In 
addition, Connor et al. found surface contamination on the floors around administration 
sites, on the patient's bedside table, on chairs, and on storage carts. 
Despite the small sample size, Connor et al. (1999) concluded that the risk of 
exposure to antineoplastic agents in the working environment is commonplace, even with 
recommended precautions in place. These findings suggest that nurses who administer 
antineoplastic agents must become more aware of the potential for contamination and 
must comply with recommended guidelines to prevent accidental dermal contact or 
ingestion of antineoplastic agents because of environmental contamination. 
Risks ofExposure 
Potential risks associated with exposure to antineoplastic agents include chronic 
effects such as carcinogenic effects, cytogenetic effects, teratogenetic effects, and organ 
toxicity (Rogers & Emmet, 1987; Selevan et al., 1985; Valanis et al., 1993). Carcinogenic 
refers to ability of the agent to cause secondary malignancies (OSHA, 1995). Cytogenetic 
refers to the ability of the agent to cause chromosomal aberrations (OSHA, 1995). 
Teratogenic effect refers to the ability of the agent to effect reproduction or fertility, and 
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organ toxicity refers to the ability of the agent to affect one or more organs negatively 
(OSHA, 1995). 
A limited amount of evidence could be found in the literature concerning 
occupational cancer related to antineoplastic drug handling. In a study of Danish nurses 
handling antineoplastic drugs, researchers reported a significantly higher risk of leukemia 
among exposed nurses (Skov et al., 1992). According to Skov et al., the relative risk for 
leukemia was significantly increased (10.65) but due to limitations with sample size, the 
results were not generalizable. Skov et al. reported two cases of cancer, one case of acute 
myeloblastic leukemia and one case of chronic myeloid leukemia. 
Hewitt (1992) in an unpublished doctoral dissertation reported a nine-fold 
increased risk of leukemia in young nurses who routinely handled antineoplastic drugs, 
when compared with a control group of teachers who did not handle antineoplastic drugs. 
Both groups participated in the American Cancer Society's Cancer Prevention Survey 
between 1959 and 1973. 
In a more recent study, Burgaz et al. (2002) studied chromosomal aberration 
(CAs) frequencies in peripheral lymphocytes of20 nurses exposed to antineoplastic 
agents with a control group. Burgaz et al. controlled for confounding biological factors 
such as age and sex and life-style factors such as smoking and alcohol consumption. 
According to the researchers, an increase in chromosome aberration frequencies is 
considered a sensitive biomarker of early biological response and may lead to an 
increased risk of cancer. The investigators observed significant frequencies of CAs (about 
2.5-fold increase) in nurses handling antineoplastic agents when compared with the 
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control group. They concluded that nurses handling antineoplastic drugs showed 
increased genetic damage due to occupational exposure to antineoplastic drugs. 
A 1985 study by Selevan et al. reported teratogenic effects or fertility 
impairments including gonadal dysfunction, spermatotoxicity in males and ovarian 
follicular destruction in females as well as adverse reproductive outcomes. In a case 
controlled study of 650 nurses, the authors examined the relationship between fetal loss 
and occupational exposure to antineoplastic drugs in nurses in 17 Finnish hospitals. The 
authors reported a statistically significant association between fetal loss and occupational 
exposure to antineoplastic drugs during the first trimester of pregnancy; odds ratio = 2.30 
(95% confidence interval, 1.20 to 4.39). Selevan et al. also reported increased rates of 
spontaneous abortions in nurses working with antineoplastic agents. They concluded that 
caution should be exercised during antineoplastic drug handling. 
Menstrual changes have also been reported in nurses who routinely handled 
antineoplastic agents (Shortridge, Lemasters, Valanis, & Hertzberg, 1995; Selevan et al., 
1985). Shortridge et al. studied female nurses in a cross-sectional study designed to 
explore the relationship between low-dose occupational exposure to antineoplastic drugs 
and menstrual dysfunction. The researchers used a self-administered questionnaire that 
was mailed to members of the ONS, and to a control group of American Nurses 
Association members. A total of 1,156 ONS and 1341 ANA members responded. Only 
data for participants who were not pregnant, younger than age 46 years and still 
menstruating (n = 1458) were analyzed. Shortridge et al. reported an association between 
menstrual dysfunction and current handling of cancer drugs in women between ages 30 
and 45 years [prevalence odds ratio (OR)= 1.6, confidence interval (CI) = 1.3 to 1.9]. 
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Hemminki, Kyronen and Lindbohm (1985) reported congenital malformations in 
children of nursing staff who routinely worked with antineoplastic drugs. Hemminki, et 
al. also reported that it was not clear whether the nurses in their study were also exposed 
to x-rays during the first trimester of pregnancy. This unknown exposure also could have 
accounted for the congenital malformations, which is a limitation of the study. A major 
limitation of all three studies was the failure of the researchers to address whether or not 
the nursing staff used any personal protective measures while handling antineoplastic 
drugs. 
Valanis, Vollmer, & Steele (1999) studied the pregnancy outcomes ofhealth care 
workers exposed to antineoplastic drugs but for the first time, included wives of exposed 
men as well as female health care workers. The researchers studied 7,392 pregnancies 
among 2,976 participants while controlling for age, prior poor pregnancy outcomes such 
as miscarriage or stillbirth, and life-style factors such as smoking or alcohol consumption 
during pregnancy. In addition, nurses carrying multiple fetuses were excluded from the 
study. The data showed that women who handled antineoplastic drugs had a significantly 
higher risk of miscarriage (with an odds ratio of 1.5) or of fetal loss (1.4 times more 
likely) but not of stillbirths alone. In addition, women with a history of stillbirth or 
miscarriage had an even greater risk of poor outcome with an odds ratio of2.9 and 2.3 
respectively. Wives of men with occupational exposure to antineoplastic drugs showed a 
pattern of increased risk, but the odds ratio was not statistically significant. 
Data suggests that women with occupational exposure to antineoplastic drugs 
during or shortly prior to conception are at an increased risk for miscarriage or birth 
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defects. Careful adherence to recommendations for PPE, if any exposure at all is possible, 
is essential. 
Valanis et al. (1993) concluded that dermal contact with antineoplastic agents is 
the most likely cause of acute symptoms reported by nurses working with antineoplastic 
agents. Symptoms reported by study participants included nausea, vomiting, headaches, 
dizziness, allergic reactions, eye irritation, throat irritation, shortness ofbreath, hair loss 
and malaise. The authors stressed the importance of compliance with use of gloves to 
minimize risks associated with acute exposure to antineoplastic drugs. 
Healthcare Worker Utilization ofPPE 
In the mid-1980s, OSHA developed a number of guidelines related to PPE. These 
guidelines were designed to protect employees, specifically healthcare workers, from 
biological and chemical hazards in the workplace (OSHA, 1995). According to OSHA, 
PPE that has been proven to protect workers against the hazardous effects of 
antineoplastic agents include disposable latex or nitrile gloves, long-sleeved disposable 
gowns made from a low-permeability fabric, respirators, facemasks, face shields, and 
goggles. Personal protective equipment (PPE) is any clothing or item worn by an 
employee to create a barrier against a known or potential workplace hazard (Salazar, 
1997). 
PPE Utilization by Healthcare Workers 
There is a plethora of literature regarding utilization ofPPE by healthcare workers 
during antineoplastic drug exposure dating back to the 1980's, shortly after OSHA 
implemented their recommendations. Initial studies were descriptive in nature and looked 
at compliance rates and nursing knowledge (Mayer, 1991). 
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Valanis and Browne (1985) studied 67 nurses in 1982, in an effort to develop a 
self-administered questionnaire that measured a nurse's PPE use while handling 
antineoplastic drugs. This descriptive study provided some early indications that nurses 
did not don protective clothing, nor did they perceive themselves to be at risk due to their 
occupational exposure to antineoplastic drugs. 
Stajich, Barnett, Turner & Henderson (1985) used a survey methodology, to study 
nurses' utilization ofPPE during antineoplastic drug handling. The researchers mailed 
questionnaires to 61 registered nurses and received 33 questionnaires back. Of the 54% 
responding, only 55% reported they had received formal training in handling 
antineoplastic drugs and only 49% of the respondents reported using gloves. They 
reported a significant difference (p < 0.05) in the nurses' self-reported use of gloves 
during reconstitution compared with administration. Although the sample size was small, 
Stajich et al. concluded that nurses perceived there to be less of a risk of occupational 
exposure to antineoplastic drugs during administration. In addition, the study findings 
indicated that minimal protective measures were used by RNs handling antineoplastic 
drugs in the outpatient setting. This conclusion is supported in the literature (Emmet & 
Rogers, 1987; Valanis & Shortridge, 1987). 
In a 1985 retrospective, descriptive study of the self-protective practices of nurses 
handling antineoplastic drugs, Valanis and Shortridge (1987) reported that office nurses 
typically handled more antineoplastic agents for longer periods than nurses working in 
inpatient oncology units. In this study, the researchers used a subsample of 632 nurses 
who participated in an earlier study looking at the health effects of antineoplastic drugs 
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on nurses. In addition to collecting data on the health effects, the questionnaire also 
provided information of the nurses' self-reported PPE use. 
Valanis and Shortridge (1987) reported a significant difference between the use of 
gloves (p< 0.01) and the use of gowns (p<0.001) in nurses employed in outpatient 
oncology clinics compared with inpatient care settings. They also reported increased 
compliance with PPE during reconstitution compared with PPE compliance during 
administration. Barriers affecting nurse PPE use were reported that it was inconvenient to 
use (33%), PPE was not available (25%) and PPE upset the patient (9%). They also 
concluded that many nurses did not recognize antineoplastic drugs as dangerous (25%) or 
had no knowledge of the hazards associated with antineoplastic drugs (5%). 
Wiseman and Wachs (1990) replicated an unpublished study by Valanis on the 
use, policies associated with and the availability ofPPE in inpatient and outpatient 
oncology units in an eight county area ofWest Tennessee. Using a questionnaire 
developed by Valanis with documented face and content validity, Wiseman and Wachs 
studied PPE practices and knowledge of 146 nurses employed by hospitals, hospice, 
home health, and outpatient oncology clinics. The researchers asked the RNs to complete 
and mail a questionnaire back to them along with their institution's antineoplastic drug 
policy. They reported only 24 of the 146 nurses actually handled antineoplastic drugs and 
only five returned a copy of the requested policy. 
Despite an obvious limitation with the sample size, Wiseman and Wachs (1990) 
reported large variations in PPE use by the nurses among institutions and as well as 
institutional policy variation. In addition, they reported a lack of consistent use ofPPE in 
all settings. 
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In a three-phased investigation to identify staff members' compliance with 
antineoplastic drug handling policies, Valanis, McNeil, and Driscoll (1991) documented 
poor compliance with PPE during activities associated with mixing, handling, and 
administering antineoplastic agents. Compliance was also an issue while providing care 
for patients in the first 48 hours after receiving antineoplastic agents. 
The researchers (Valanis, McNeil, & Driscoll, 1991) randomly selected facilities 
from eight counties in southwestern Ohio. Phase I ofthe study involved surveying 
administrators regarding their institutional policy for antineoplastic drug handling. Phase 
II analyzed the content of the participating facilities' antineoplastic drug policies. Phase 
III consisted of a staff survey using a subsample of participating facilities. According to 
the researchers, the survey contained questions about the use of personal protection and 
staffbeliefs about the facilities' PPE requirements and work practices. 
Using a five-point scale, Valanis et al. (1991) adapted a previously used 
questionnaire with documented reliability and validity to measure nurses, pharmacists, 
and physician use ofPPE, reasons for not using PPE, compliance with institutional 
policies on antineoplastic drugs, and their beliefs about risk. The authors reported 91% 
of nurses used PPE during mixing antineoplastic drugs, 89% of nurses used PPE to clean 
up spills, 78% used PPE during administration, 62% used PPE while handling excreta, 
and only 19% of nurses used PPE when recommended during patient care. The 
researchers reported the most commonly used form ofPPE was gloves, followed by 
gowns and then goggles. Although all three groups reported high utilization of gloves, 
there was a significant difference between utilization of masks (p=0.05) and goggles 
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(p=0.009) between the pharmacists and the nurses. The pharmacists reported higher 
utilization of both masks and goggles. 
Valanis et al. (1991) cited the major reason for not using proper PPE was that PPE 
was not required by the facility's guidelines. Other reasons cited for not using 
recommended PPE were that it was too time-consuming, lack of awareness regarding the 
hazardous nature of exposure to antineoplastic agents, PPE was awkward to use and the 
PPE interfered with the staffs relationship with the patient. The researchers concluded 
that staffs beliefs regarding policy was related to whether or not they used recommended 
PPE. Valanis et al. identified an opportunity for many of the participating facilities to 
improve the content of their antineoplastic drug handling policy not only to meet OSHA 
guidelines but to ensure that staff is adequately protected during antineoplastic activities. 
Mayer (1991) looked at issues involved in implementing interventions to lower 
health care professional's risk of occupational exposures to chemotherapeutic agents. 
Mayer reviewed five studies done during the 1980s looking at exposure and risk to 
health. Mayer also reported gaps between recommended guidelines and actual practice. 
Two ofthese studies (Stajich et al., 1986; Valanis & Shortridge, 1987) specifically 
addressed occupational exposure and PPE practices of registered nurses. 
Mayer (1991) reported methodological issues with the five studies reviewed such 
as small sample sizes, difficulty in quantifying exposures with PPE used and controversy 
over the relationship between exposure and the risk to healthcare workers. Mayer also 
cited difficulty reported by past researchers in connecting exposure to chemotherapeutic 
agents with chronic health effects due to the potential prolonged latency period of such 
health effects. Despite these limitations, Mayer reported there was enough information to 
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warrant further research evaluating barriers to PPE use and safe practices associated with 
handling by practice setting or by type of health practitioner. 
Despite the availability ofPPE, Nieweg et al. (1994) reported poor compliance 
with PPE in a study of 842 nurses in the Netherlands. The study was designed to identify 
nurses' compliance with PPE and their knowledge ofthe occupational hazards associated 
with antineoplastic drug exposure in ten hospitals, over a two-year period. The 
researchers distributed 1,373 surveys with a 60% response rate. The study showed that 
68% of participants routinely cared for patients treated with antineoplastic agents. The 
researchers reported 94% of participants recognized the importance of using PPE to 
reduce their occupational exposure, yet participant compliance with PPE 
recommendations was less than 100%. The majority of the nurses studied (95%) wore 
gloves during administration of antineoplastic drugs. Only 21% of participants reported 
they wore gowns and less than 20% of the participants in this study wore masks or 
goggles when recommended. 
In addition, the researchers reported that nine out of the ten hospitals surveyed 
had outdated policies. They concluded that the nurses needed clear, evidenced-based 
guidelines that explain PPE requirements and that are enforced, evaluated and updated 
annually. 
In a more recent study, Ben-Ami et al. (2001) studied 61 registered nurses; half 
were occupationally exposed to cytotoxic drugs, the other half were not. Participants in 
the two groups were matched by sex, age, occupation, and smoking habits. They also 
studied participant's life habits as a predictor of actual safe behavior while dealing with 
cytotoxic drugs. 
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Ben-Ami et al. (2001) used the Health BeliefModel and Protection Motivation 
Theory as a framework for their research. Participants completed an adapted occupational 
questionnaire, covering knowledge and attitudes on nurses' safe behavior and use ofPPE. 
The authors reported reliability data about the questionnaire through the use of 
Cronbach's Coefficient Alpha. They reported a Cronbach's Coefficient Alpha of0.81 for 
the questionnaire. In addition they directly observed eleven nurses during antineoplastic 
drug handling to validate their self-reported PPE use with actual practice. 
Ben-Ami et al. (2001) reported 68% ofthe exposed group received formal 
training about the occupational hazards of cytotoxic drugs, 87% were aware of specific 
departmental guidelines and procedures, and 41% thought the guidelines were regularly 
reviewed by their employer. Despite training and written policies, only 33% of study 
participants believed cytotoxic drugs were absorbed into their bloodstream, while over 
77% of participants felt it was important to wear gloves for protection. The researchers 
also reported that 93% of the participants recognized the importance of following safety 
recommendations for handling cytotoxic drugs. 
Ben-Ami et al. (2001) reported barriers that influenced the nurses' safe behavior. 
These reported barriers included not feeling comfortable wearing PPE, time constraints 
that made it difficult to remember to use PPE and beliefs that PPE was not needed. The 
researchers reported that the participants felt the least disruptive or time consuming 
activities for them to comply with were hand washing and using gloves. The most 
disruptive PPE practice reported to the researchers by the study participants was the use 
of goggles during antineoplastic drug administration. 
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Ben-Ami et al. (200 1) also looked at participants' safe behaviors as they related to 
work surroundings. They reported that 39% of the nurses in the exposed group routinely 
had drinks and smoked in designated antineoplastic drug preparation areas. They 
concluded a significant (p < 0.005) gap existed between nurses' knowledge and their 
actual behavior concerning the use ofPPE to reduce the potential risks associated with 
exposure to cytotoxic drugs. They also reported correlations between the participants' 
beliefs about susceptibility, barriers and benefits to using PPE. 
A major limitation ofBen-Mai et al (2001) was the small sample size, thus 
limiting the ability of the researchers to generalize the results to a larger population. 
Despite the limitation, Ben-Ami et al. confirmed that over two decades later, nurses are 
still not fully complying with the recommended PPE practices during antineoplastic drug 
exposures. 
Over twenty years of research indicate that nurses' compliance with PPE 
continues to fall short of the recommended PPE guidelines developed by OSHA and the 
Oncology Nurses Society. Despite having knowledge regarding occupational exposure to 
antineoplastic drugs, written policies and procedures designed to protect nurses from 
exposure and the legal regulatory guidelines, many chemotherapy administration nurses 
have chosen not to comply with the exposure guidelines. It is important to identify what 
influences nurses to don PPE or to disregard the recommendations for PPE when 
handling antineoplastic drugs. 
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The Health Belief Model 
The Health Belief Model (Becker, 1974) provided the framework for this study. 
Since its introduction in 1950, the Health Belief Model (HBM) has been used in many 
studies in both occupational and non-occupational settings to explain health related 
behavior or activities taken by individuals to either avoid or prevent illness. 
Rosenstock (1974) identified five constructs of the HBM that are predictive of 
health behavior aimed at preventing illness or injury. These five constructs act in 
combination and are: (1) perceived susceptibility, (2) perceived seriousness, (3) benefits 
of action, ( 4) barriers to action, and ( 5) health motivation. These five constructs of the 
HBM attempt to explain or predict why some individuals take action to avoid illness 
while others do not. 
This researcher identified two studies that used the five constructs of the HBM to 
study nurses' occupational exposure and use ofPPE. Leliopoulou, Waterman, and 
Chakrabarty, (1999) studied 133 nurses' perception of the risk of contracting an infection 
due to exposure to bloodbome pathogens using the HBM. The authors found that nurses 
who underestimate their occupational risk or perceived susceptibility as theoretical often 
overlook safety practices such as donning PPE. On the other hand, nurses who viewed 
their occupational risk or susceptibility as real, where more likely to comply with safe 
work practices such as universal precautions. 
Grady, Shortridge, Davis and Klinger (1993) used the HBM to measure 
healthcare workers' (HCW) self reported attitudes towards occupational exposure to 
bloodbome disease and their use ofPPE. Grady et al. reported significant differences in 
the attitudes of susceptibility and seriousness in nurses who cared for patients with 
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human immunodeficiency virus (HN) and acquired immune deficiency syndrome 
(AIDS) compared with nurses who had not cared for patients with HN or AIDS. In 
addition, the researchers reported that participants who had cared for patients with AIDS 
or for patients who had died of AIDS reported even higher attitudes of susceptibility and 
seriousness. The researchers also reported that HCW's attitude towards PPE was not a 
barrier to use. 
For the purpose of this study, the five constructs of the HBM are used to examine 
the relationship between the perceived health risk during chemotherapy administration 
and the chemotherapy administration nurses' compliance with PPE. 
Perceived susceptibility 
According to the HBM, each chemotherapy administration nurse participating in 
this study has his/her own perception of the likelihood of experiencing an adverse effect 
on their health as a result of handling antineoplastic drugs. According to the HBM, nurses 
may vary widely in their perception of susceptibility to an illness. Some may deny that 
there is any possibility of experiencing an adverse effect on their health, while others 
would admit to some susceptibility of an illness or adverse condition. Nurses with a high 
perceived susceptibility would report there is a real health risk associated with handling 
antineoplastic drugs. 
Perceived seriousness 
Perceived seriousness refers to the beliefs that the nurse has relative to the effect a 
given adverse health effect or illness associated with antineoplastic drug administration 
would have on his/her state of affairs. Examples of this include how the nurse perceives 
the impact an illness or condition would have on his/her career, ability to work or the 
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impact an illness would have on his/her finances. If the individual's perception of 
seriousness were too high, prevention behaviors would be avoided in an effort to 
minimize anxiety. Consequently, a nurse would not comply with PPE in an attempt to 
reduce anxiety. Thus, use or lack of use ofPPE does not necessarily predict perceived 
seriousness of the risk. 
Benefits of Action 
Once a nurse recognizes personal susceptibility to adverse health effects and the 
seriousness of the health risks associated with antineoplastic drug administration, the 
HBM predicts that the nurse would recognize the benefit to the action of using PPE rather 
than focusing on the barriers to using PPE. The benefit to action is rooted in the 
perception that using PPE would help eliminate the seriousness and/or susceptibility of an 
adverse health condition. 
Barrier to Action 
The HBM also predicts that a nurse may not take action to protect themselves 
even though he/she believes that PPE is effective in eliminating risk due to real or 
perceived barriers. Barriers are characteristics of a prevention measure such as PPE that 
is perceived as inconvenient to use, unpleasant or embarrassing to use, as interfering with 
patient care, or taking too much time to use. According to the HBM, these barriers may 
lead a nurse away from the desired action of using PPE. 
Health Motivation 
Health motivation is a measure of the nurses' tendency to engage in health related 
behaviors. This construct deals directly with behavior and not perceptions. Therefore 
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measurements of health related behaviors should be a predictive measure of a nurse's 
compliance with PPE during antineoplastic drug administration. 
The Proposed Study 
The purpose of this descriptive study was to determine if there is a relationship 
between the perceived health risks associated with handling antineoplastic drugs and the 
chemotherapy administration nurse's self-reported compliance with recommended PPE. 
Design 
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Chapter 3 
Methodology 
This descriptive study was done to determine if a relationship exists between 
perceived health risks of chemotherapy administration nurses during antineoplastic drug 
handling and their self-reported use of personal protective equipment. 
Controls for internal validity included limiting the survey population to 
chemotherapy administration nursing personnel and ensuring the study participants that 
the data would be used for the sole purpose of developing or improving current 
educational offerings and protocols that benefit the nurse. Reassuring nurses about the 
intent of the study encouraged honest answers about their self-reported use ofPPE. 
Controls for external validity included mailing the survey to potential participants 
at home along with a letter of introduction. This helped eliminate any ties with the 
participant's place of employment, as supervisors were not involved in the distribution or 
collection of the surveys. This also helped alleviate participant's fear of retaliation by 
their employer if they chose not to participate or ifthey were not fully complying with 
their employer's PPE requirements for chemotherapy administration. Potential 
participants were assured that participation or lack of participation in this study would in 
no way be used for corrective action or as part of evaluating work performance. 
Completed surveys were mailed to the researcher's home and kept in a locked file cabinet 
available only to the researcher where they will be stored for three years, at which time 
the surveys will be destroyed. 
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Sample 
A convenience sample of chemotherapy administration registered nurses from an 
accredited, rural, Midwestern Regional Cancer Center was used for this study. This 
center is housed in a 500-bed hospital with 40 dedicated oncology beds. This center 
included an adult and a pediatric outpatient oncology treatment center, a radiation 
oncology unit and was affiliated with an agency that offers antineoplastic home infusion 
therapy. 
Nurses were selected from a list of chemotherapy administration nurses 
employed by the participating institution. Participants were also selected from a list of 
Registered Nurses who attended and successfully completed an ONS chemotherapy 
administration class sponsored by the participating institution. All nurses meeting this 
criterion were selected for this study. Results from this study are generalizable to 
chemotherapy administration nurses working in this Midwest Cancer Center. 
The convenience sample consisted of 117 nurses. Surveys were mailed to 
qualifying chemotherapy administration nurses inviting them to participate in this study. 
A minimum of30 acceptable responses was desired to complete this study. In order to 
ensure an adequate response rate, the researcher mailed a letter of introduction with each 
survey and a stamped addressed envelope to return the survey to the researcher's home. 
Potential participants also received a gift certificate worth $1.00 for a free dessert at a 
local ice cream store in the mailing as an incentive for them to complete the survey. 
In the event of a low response rate, a reminder would have been mailed after two 
weeks to all nurses regardless of whether or not they returned the initial survey. This 
would have allowed for complete anonymity of participants. The reminder consisted of a 
postcard asking them to please return the survey if they did not complete the initial one . 
. :--; .-
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An adequate sample size was achieved with the first mailing, (N=64) therefore a second 
mailing was not necessary. 
Protection of rights ofthe subjects 
The research question, design, and survey tool along with the cover letter for the 
study participants were submitted to the internal review board of the hospital to gain 
approval, prior to collecting data. Approval to complete the study was also obtained from 
the Research Advisory Committee at Cardinal Stritch University prior to beginning data 
collection. 
Participants were assured that the results would be used strictly to answer the 
research question and to help develop education programs to enhance nursing compliance 
with PPE use during antineoplastic drug handling in the workplace. Results of individual 
surveys were not shared with the department leadership. Participants were also reassured 
that data would not be displayed in a way that would identify any individual study 
participant. At the request of the sponsoring agency, a copy of the completed study was 
placed in the institution's library. Completion of the survey was considered informed 
consent to use the data in this study. 
A personal health benefit to participants in this study was that improved 
educational offerings would be developed for antineoplastic drug administration that 
targets health risks as reported by the nurse respondent. Another benefit was the potential 
for enhanced institutional policies and procedures that target health and safety issues 
related to antineoplastic drug handling. 
Perceived risks to participating in this study were the fear of being reprimanded 
for not following hospital protocols or the fear of having to use additional PPE for 
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protection. Complete anonymity and aggregating participants' responses was done as a 
means to alleviate this potential fear. 
Data collection plan 
Data was collected over a four-week period. Data collection was accomplished 
through use of a modified questionnaire that had been used to measure the five constructs 
of the HBM on nurses' attitudes towards bloodbome pathogens and universal precautions 
(Grady, Shortridge, Davis, & Klinger, 1993) and modifications from an instrument 
developed by Champion (1984) to help explain the frequency of self-breast examination. 
The survey instrument was mailed to all registered nurses in the hospital-based 
population who met the criteria for inclusion in the study. Participants returned the survey 
to the researcher's home in a stamped addressed envelope. Demographic information 
cited in the literature review as significant such as exposure history, place of employment 
and training was requested in addition to participant's beliefs relative to the five 
constructs of the HBM. 
Instrument Selection 
Champion (1984) constructed a 39-item questionnaire that used a five-point 
Likert scale to measure the constructs of the HBM as they relate to self-breast exam. 
Champion reported that tools used by researchers in previous studies investigating the 
relationships between attitudes and health behaviors using the HBM were invalid or 
unreliable. In addition variables were measured at the nominal level, limiting statistical 
analysis. Champion identified a need to develop scales for measuring concepts in the 
HBM and to test these scales for validity and reliability. Champion used a convenience 
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sample of301 participants to develop a reliable tool for measuring the five constructs of 
the health belief model. 
Champion (1984) reported internally consistent scales for each of the five 
constructs using Cronbach's Alpha. The constructs of Susceptibility, Seriousness and 
Barriers demonstrated coefficients of .77, .78 and .76 respectively. Coefficients for the 
constructs of Benefits and Health Motivation were .61 and .60. In addition, Champion 
calculated test-retest reliabilities on a sample of 57 persons from the original study 
population. Test-retest correlation coefficients for all five constructs were found to be 
above .70 and significant (p :::;;.001). Champion also demonstrated construct validity 
using factor analysis and multiple regression analysis. 
Although the sample size was adequate, Champion (1984) identified as a 
limitation her homogeneous sample and encouraged future researchers to use a more 
culturally and educationally diverse population. However, Champion's research yielded 
strong evidence that the scales developed would provide a reliable and valid measure of 
the five constructs of the HBM. Champion encouraged use of the scales as a basis for 
further refinement of the tool. Champion reported that by substituting a word or a phrase 
many different behaviors could be tested using the HBM. 
Champion's tool for the HBM was adapted to study HCW attitudes toward 
occupational exposure to bloodbome pathogens and compliance with PPE (Grady et al., 
1993). Grady et al., studied self-reported attitudes ofHCW towards occupational 
exposure to bloodbome disease and universal precautions using the HBM. The 
researchers administered a 37-item questionnaire to 100 registered nurses with a 100% 
response rate. Grady et al. reported that the first four constructs of the HBM appropriately 
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identified the attitudes of registered nurses relating to occupational exposure to 
bloodbome diseases and use of universal precautions. 
The researchers (Grady et al., 1993) reported internal reliability for the adapted 
tool. Grady et al. reported an initial standardized Cronbach's alpha of .74 for the total 
tool. Standardized Cronbach's alphas were computed for each of the five constructs or 
subscales. All but Health Motivation and Benefits to action achieved acceptable 
coefficient alphas. The subscales ofBarriers, Seriousness and Susceptibility achieved 
coefficient alphas of .85, .80 and .69 respectively, while subscales of Health Motivation 
and Benefits to action achieved coefficient alphas of .56 and .57 respectively. Due to the 
low coefficients for Health Motivation, the researchers repeated the standardized 
Cronbach's alpha with the Health Motivation subscale deleted. Grady et al. reported an 
alpha coefficient of. 77 after the Health Motivation subscale was removed, indicating that 
the removal of the Health Motivation subscale improved the overall scale reliability. 
Grady et al. reported removing the Benefits subscale did not influence the scale's overall 
reliability, so they left the subscale in. 
According to the HBM, the Health Motivation construct should offer a predictive 
quality for those participants demonstrating health related behaviors. Based on Grady et 
al. 's conclusions, the participants did not identify health related behaviors as protective 
behaviors against bloodbome disease. Therefore, this researcher anticipated that items 
measuring the construct of Health Motivation would not be useful in explaining a nurse's 
compliance with PPE during antineoplastic drug administration. 
Grady et al. (1993) also used Pearson's product moment correlation on the five 
constructs, to measure test-retest reliability on 24 subjects. The researchers reported test-
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retest reliability ofthe questionnaire was significant for each of the five areas as well as 
the total tool. According to the authors, "the scale and subscales measured consistently 
over time" (p.53). 
Grady et al. (1993) used principal component analysis (PCA) to show validity of 
the questionnaire with the Health Motivation construct deleted. According to the 
researchers, removal of Health Motivation from the factor analysis allowed the items to 
factor and summarized a pattern of correlations. The four remaining constructs of 
Benefit, Barriers, Susceptibility, and Seriousness reflected independent and exclusive 
subsets. 
Although the results of Grady et al.'s (1993) work cannot be generalized to larger 
populations due to a rather small and homogeneous study population, the modified 
questionnaire demonstrated acceptable internal consistency (Cronbach's alpha= .77), and 
stability (Pearson's r = .76). Construct validity was evidenced by independent factoring 
of the four subscales of Benefit, Barrier, Seriousness, and Susceptibility. Health 
Motivation did not demonstrate acceptable levels of validity or reliability and did not 
appear to be congruent with the other four constructs of the HBM in measuring attitudes 
ofHCW towards bloodborne pathogens. Grady et al. reported the four constructs of the 
HBM - Benefit, Barrier, Seriousness and Susceptibility were appropriate in identifying 
the attitudes of registered nurses toward occupational exposure to bloodborne diseases 
and universal precautions. This researcher determined that this modified tool could 
reliably describe the relationship between nurses' perceived risks associated with 
antineoplastic drug administration and their use ofPPE. 
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Instrument Modification 
The survey tool used in this study was based on the questionnaire developed by 
Champion (1984) and modified by Grady et al. (1993) tomeasure occupational exposures 
in HCW. Permission to use and adapt Grady et al's. and Champions questionnaire for this 
study was obtained (see Appendix A and Appendix B). The modified survey tool 
measured chemotherapy administration nurses' self-reported beliefs about susceptibility, 
seriousness, benefits, barriers, and health motivation, related to risks associated with 
antineoplastic drug administration and compliance with PPE. 
The questionnaire (see appendix C) consisted of two parts: Part one consisted of 
five demographic questions designed to identify a nurse's occupational exposure to 
antineoplastic drugs and the nurse's training about antineoplastic drug handling. Part two 
consisted of 33 items that were the basis for the five constructs: Susceptibility, 
Seriousness, Benefits, Barriers, and Health Motivation. Each item was scored using a 
five-point Likert scale (5-1) ranging from a "strongly agree" response scored as a high (5) 
to a strongly disagree response scored as a low (1 ). The higher numbers represented high 
perceptions of seriousness or susceptibility to experiencing an adverse health effect from 
antineoplastic drug exposure, strong agreement with the benefit of using PPE and high 
health motivation beliefs. Lower numbers represented low perceptions of susceptibility 
and the seriousness of adverse health conditions related to antineoplastic drug 
administration, low beliefs about the benefits to using PPE, and low health motivation 
beliefs. An answer of uncertain (3) was considered neither high nor low. 
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A Likert summative score was used to develop an index for each of the five 
constructs. Items representing each construct were based on concept measurements from 
past research (Champion, 1984, Grady et al., 1993). 
The modifications to Grady et al. 's ( 1993) and Champions ( 1984) questionnaires 
were based on this researcher's review of the literature specific to antineoplastic drug 
administration and changes recommended by Grady et al. and Champion for future 
studies using the HBM. Face validity was obtained through the use of two experts in the 
field of oncology nursing and one expert in the field of occupational health. The initial 
draft ofthe questionnaire consisted of 51 items (see Appendix F). Based on 
recommendations by Grady et al. (1993), Champion (1984), review of the literature, and 
the expert review, 18 items were deleted. 
Grady et al. reported highly skewed responses ( -1.96 to 1.240) for items 
measuring Benefits. Based on Grady et al.'s work, item 2 was reworded and item 6 was 
deleted. In addition, item 33 was deleted due to redundancy with item 11. Other changes 
included deleting item 5, as it did not clearly reflect Champion's original question 
addressing susceptibility. In addition, items 9, 10, 13, 41, 42, and 45 were deleted due to 
redundancy. Items 12 and 19 from Grady et al's questionnaire were modified to resemble 
more closely Champion's (1984) original questions. Items 14,21 and 24 were deleted 
based on Grady et al.'s recommendation. Grady et al. reported that item 14 might not be 
appropriate for HCWs as they are very well aware of the risks associated with 
professional practice. Item 21 exhibited an inter-item correlation matrix of .79 with item 
25 indicating redundancy. Item 24 had a bimodal distribution and was ambiguous for 
HCW. Item 28 was modified as it had a bimodal distribution. 
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Items 32, 35, 40, 47, and 48 were deleted as support for them was not found in the 
literature. Questions 43, 44, 46, 49 and 50 were added as they addressed important 
subscales in the constructs of Seriousness, Benefits, Barriers, and Health Motivation as 
reported by Champion (1984). Items 38, 39 and 51 were added based on the review of 
literature that provided support for inclusion of these items. Items were assigned a 
number and listed in ascending order on the final instrument. 
The questionnaire was pilot tested with a group of five oncology nurses. Nurses 
participating in the pilot test of the questionnaire were given the opportunity to provide 
information regarding clarity, readability, feasibility, and length of time required to 
complete the survey. A brief written explanation of the study and the purpose was 
attached to each instrument (see Appendix G) along with a sheet to provide feedback (see 
Appendix H). 
Only one pilot test participant recommended changes. This participant indicated 
that item 8, "Personal protective equipment will help limit the transmission of illness 
associated with exposure to antineoplastic drugs" could be misinterpreted by the 
participants. No changes were made to this question due to the wording of the question 
on Grady et al. 's (1993) questionnaire. Two pilot participants provided positive feedback 
about the inclusion of item 7 dealing with fertility and conception issues as well as item 
27 addressing susceptibility as a result of the actions of other disciplines. No changes 
were made to the survey because of the pilot study. 
Wherever possible, this researcher substituted words or phrases into Grady et al. 's 
(1993) and Champion's (1984) item so as to not change the intent of the question relative 
to the constructs of the HBM in section two of the questionnaire. Five items addressed 
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the construct of Susceptibility and they were items 1, 9, 23,26 and 27. Eight items, 5, 10, 
11, 13, 16, 19, 21, and 29, focused on the construct of Seriousness. Five items, 2, 7, 8, 20 
and 30 dealt with the construct ofBenefits and nine items, questions 3, 6, 15, 17, 18, 22, 
25, 28, and 31 focused on the construct of Barriers. Six questions addressed Health 
Motivation and they were items 4, 12, 14, 24, 32, and 33. 
The demographic questions were designed to help describe the participant's self-
reported potential for occupational exposure to antineoplastic drugs and to elicit 
information about their work setting, education specific to antineoplastic drugs and 
whether or not they had received pertinent safety training. An item-by-item comparison 
ofthe modifications of Grady et al.'s (1993) and Champion's (1984) original tools is 
reported in Appendix F. Cronbach's Alpha was used to verify reliability of the tool. A 
coefficient of. 70 was desired. 
Analysis 
Descriptive-correlational statistics were used to analyze the data. Nurses who 
responded that they did not administer an antineoplastic drug and did not care for a 
patient who received an antineoplastic drug during the previous year were excluded from 
the study. Statistical Package for the Social Sciences (SPSS) version 10.0 for Windows 
was used to analyze the data obtained in section two of the questionnaire. 
Assumptions and Limitations 
A major assumption of this research project was that participants in this study 
perceived some amount of health risk during antineoplastic drug administration and that 
these risks may or may not influence his or her perception of benefits and barriers to PPE 
use. This assumption was supported in the literature (Ben-Ami et al., 2001; Nieweg et al., 
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1994; Valanis et al., 1991 ). Another assumption was that nurses participating in this study 
would answer questions regarding PPE use honestly. 
A strength of this study, identified in a previous study by Mahon et al. (1994) was 
the inclusion of home infusion nurses. A limitation of the study was the self-report of 
respondents regarding compliance with PPE. Nurses may not have accurately described 
their behaviors out of fear of being reprimanded for failure to comply with PPE 
requirements. Inaccurate responses may have also occurred out of participant concern 
about having more stringent protocols for PPE put in place because of their responses, 
especially if they did not perceive any serious health risks associated with handling 
antineoplastic drugs. Another limitation was the small convenience sample making the 
results difficult to generalize to populations of nurses beyond the nurses in the 
respondent's institution . 
. ·_,-·,.,·., . 
Perceived Health Risks and Nurses' PPE Use 46 
Chapter4 
Data Analysis 
The purpose ofthis study was to determine if a relationship exists between the 
perceived health risks associated with handling antineoplastic drugs and the 
chemotherapy administration nurses' self-reported compliance with recommended PPE. 
The data are described in three sections. The first section describes the demographic data 
obtained from part one of the survey. The second section describes the distribution of the 
data and the internal reliability ofthe tool used to measure nurses' attitudes based on the 
five constructs ofthe Health Belief Model. The third section describes correlations 
between the variables from the second part of the survey and additional findings. 
Section One - Demographics 
A total of 117 questionnaires were distributed to a convenience sample of 
registered nurses identified by the participating institution as chemotherapy 
administration nurses. The identified nurses where either employed by the participating 
institution or had attended an ONS Chemotherapy Administration class sponsored by the 
participating institution. A total of 64 surveys were returned for a 55% response rate. The 
survey tool was a self-response questionnaire consisting of two parts. The first part 
consisted of five demographic questions identifying place of employment, exposure to 
antineoplastic drugs through patient care or handling drugs and the training participants 
received relative to drug administration handling, and safety precautions. Place of 
employment was scored using a nominal scale with inpatient scored as a 1, home health a 
2, outpatient as a 3, physician's office a 4, and other a 5. Participant responses for the 
remaining four demographic questions were recorded as either "yes" or "no". 
- -.. ~· ·:. 
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Of the 64 respondents, 62 responded to all five demographic questions. One 
respondent returned the survey with a note indicating they worked in a management 
position and did not participate in patient care. Another respondent returned the survey 
unopened with a note indicating he or she did not wish to participate. The 62 remaining 
participants worked in inpatient units, physician offices, home health, outpatient clinics, 
and "other" identified as Radiation Oncology. 
Of the 62 participants completing surveys, four did not meet the criteria for 
inclusion in the study. These respondents did not care for any patients nor did they 
administer any antineoplastic drugs in the past year. Of the remaining 58 participants, 
100% of the nurses had cared for a patient receiving antineoplastic drugs; 89.7% had 
administered antineoplastic drugs in the past year; 94.8% of study participants reported 
receiving training on administration of antineoplastic drugs and 94.8% indicated they had 
received safety training in the past year (Table 1 ). 
One participant reported administering antineoplastic drugs, but had not attended 
an antineoplastic drug administration class. Three participants reported they both cared 
for patients and administered antineoplastic drugs but had not attended safety training in 
the past year. Table 2 summarizes the work location of the 58 participants. 
Perceived Health Risks and Nurses' PPE Use 48 
Table 1. Summary ofDemographic Information About Exposure Potential 
Exposure Variable 
Cared for patients receiving antineoplastic drugs 
Yes 
Administered an antineoplastic drug in the past 12 months 
Yes 
No 




In the past year attended a safety training 
Yes 
No 
Table 2. Participants by Workplace 
Place of work Number 
Inpatient 33 
Physician's Office 14 
Home Health 6 
Outpatient 5 
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Section Two- Analysis of Survey Tool 
Fifty-eight participants met the criteria for inclusion in the study for a 50% 
response rate on part two ofthe survey. Part two of the survey consisted of33 items that 
elicited attitudinal responses reflecting the five constructs of the Health Belief Model. 
The participants' responses were measured using a 5-point Likert scale ranging from 5 
indicating, "Strongly agree" (SA) to a 1 indicating, "Strongly disagree" (SD). Internal 
reliability estimates for the total questionnaire as well as each of the five constructs of the 
Health Belief Model were determined by utilizing Cronbach's alpha. 
Measures of central tendency for each item were examined (Table 3). All but one 
item in the Health Motivation subscale was significantly skewed. Three items from the 
Benefits subscale, three items from the Barriers subscale, and one from the seriousness 
subscale were also significantly skewed. One item was skewed in the Susceptibility 
subscale. Frequencies for each response by item were also examined (Table 4). 
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Table 3. Item Distribution by Construct 
Susceptibility 
N Mean Median Std. Deviation Skewness 
Chance of getting ill great 58 2.50 2.00 1.01 .524 
Good possibility of becoming ill 58 2.21 2.00 .85 .459 
State of health increases risk 58 1.74 2.00 .74 .998 
Risk of exposure is high 58 3.00 3.00 1.27 .106 
Other disciplines increase risk 58 3.14 4.00 1.25 -.326 
Health Motivation N Mean Median Std. Deviation Skewness 
Exercise regularly 58 3.57 4.00 1.27 -.504 
Follow medical orders 58 4.19 4.00 .71 -1.19 
Complete recommended physical exams 58 4.09 4.00 .88 -1.43 
Have recommended dental exams 58 4.19 4.00 1.00 -1.59 
Eat a well balanced diet 58 3.90 4.00 .74 -1.165 
Search for health information 58 3.76 4.00 .88 -1.072 
Benefit N Mean Median Std. Deviation Skewness 
PPE prevents future illness 58 4.62 5.00 .56 -1.133 
PPE reduces fertility issues 58 4.21 4.00 .79 -1.055 
PPE limits the transmission of illness 58 3.90 4.00 1.00 -1.298 
PPE will protect from illness 58 4.33 4.00 .54 .054 
Lot to gain by using PPE 58 4.40 4.00 .56 -.195 
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Table 3. (Continued) 
Seriousness N Mean Median Std. Deviation Skewness 
Problems would be long-term 58 3.60 4.00 .84 -.247 
Career will be endangered if ill 58 3.21 3.00 1.02 -.331 
Life will change if ill 58 3.78 4.00 .80 -1.085 
HD illness more serious 58 3.05 3.00 .89 -.260 
Fearful to think about illness 58 2.29 2.00 1.01 .965 
Marriage/ relationship harmed 58 1.97 2.00 .86 .586 
Feelings about self will change 58 2.86 3.00 .98 -.176 
Financial security impacted 58 3.59 4.00 1.06 -.737 
Barriers N Mean Median Std. Deviation Skewness 
PPE is embarrassing to use 58 1.50 1.00 .78 2.31 
PPE is time consuming 58 2.81 2.50 1.21 -.118 
PPE interferes with work 58 1.84 2.00 .67 .914 
PPE is not available 58 1.38 1.00 .49 .511 
I give up a lot to use PPE 58 1.53 2.00 .50 -.142 
Co-workers make fun of me 58 1.31 1.00 .47 .842 
I am too rushed to use PPE 58 2.03 2.00 1.04 1.084 
PPE interferes with patient relationship 58 1.69 2.00 .71 1.146 
PPE is uncomfortable 58 2.57 2.00 1.17 .235 
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Table 4. Frequency of Scores by Percentage 
Susceptibility N SD D Uncertain A SA 
Chance of getting ill great 58 12.1 50 15.5 20.7 1.7 
(n=7) (n=29) (n=9) (n=12) (n=1) 
Good possibility of becoming ill 58 19 50 22.4 8.6 0 
(n=ll) (n=29) (n=13) (n=5) (n=O) 
State ofhealth increases risk 58 39.7 50.0 6.9 3.4 0 
(n=23) (n=29) (n=4) (n=2) (n=O) 
Risk of exposure is high 58 10.3 34.5 13.8 27.6 13.8 
(n=6) (n=20) (n=8) (n=16) (n=8) 
Other disciplines increase risk 58 12.1 24.1 12.1 41.4 10.3 
(n=7) (n=14) (n=7) (n=24) (n=6) 
Health Motivation N SD D Uncertain A SA 
Exercise regularly 58 5.2 24.1 6.9 36.2 27.6 
(n=3) (n=14) (n=4) (n=21) (n=16) 
Follow medical orders 58 0 5.2 1.7 62.1 31.0 
(n=O) (n=3) (n=1) (n=36) (n=18) 
Complete recommended physical 58 1.7 6.9 3.4 56.9 31.0 
exams (n=1) (n=4) (n=2) (n=33) (n=18) 
Have recommended dental exams 58 3.4 5.2 5.2 41.4 44.8 
(n=2) (n=3) (n=3) (n=24) (n=26) 
Eat a well balanced diet 58 0 8.6 6.9 70.7 13.8 
(n=O) (n=5) (n=4) (n=41) (n=8) 
Search for health information 58 1.7 10.3 12.1 62.1 13.8 
(n=1) (n=6) (n=7) (n=36) (n=8) 
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Table 4. (Continued) 
Seriousness N SD D Uncertain A SA 
Problems would be long-term 58 0 10.3 31.0 46.6 12.1 
(n=O) (n=6) (n=18) (n=27) (n=7) 
Career will be endangered if ill 58 5.2 20.7 29.3 37.9 6.9 
(n=3) (n=12) (n=17) (n=22) (n=4) 
Life will change if ill 58 1.7 5.2 19 62.1 12.1 
(n=1) (n=3) (n=ll) (n=36) (n=7) 
HD illness more serious 58 5.2 17.2 48.3 25.9 3.4 
(n=3) (n=10) (n=28) (n=15) (n=2) 
Fearful to think about illness 58 17.2 55.2 12.1 12.1 3.4 
(n=10) (n=32) (n=7) (n=7) (n=2) 
Marriage/ relationship harmed 58 32.8 43.1 19 5.2 0 
(n=19) (n=25) (n=11) (n=3) (n=O) 
Feelings about se1fwill change 58 8.6 27.6 34.5 27.6 1.7 
(n=5) (n=16) (n=20) (n=16) (n=1) 
Financial security impacted 58 3.4 17.2 12.1 51.7 15.5 
(n=2) (n=10) (n=7) (n=30) (n=9) 
Benefit N SD D Uncertain A SA 
PPE prevents future illness 58 0 0 3.4 31.0 65.5 
(n=O) (n=O) (n=2) (n=18) (n=38) 
PPE reduces fertility issues 58 0 5.2 6.9 50.0 37.9 
(n=O) (n=3) (n=4) (n=29) (n=22) 
PPE limits the transmission of 58 5.2 3.4 13.8 51.7 25.9 
illness (n=3) (n=2) (n=8) (n=30) (n=l5) 
PPE will protect from illness 58 0 0 3.4 60.3 36.2 
(n=O) (n=O) (n=2) (n=35) (n=21) 
I have a lot to gain 58 0 0 3.4 53.4 43.1 
~n=O) (n=O) (n=2 (n=31) (n=25) 
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Table 4 (continued) 
Barriers N SD D Uncertain A SA 
PPE is embarrassing to use 58 60.3 34.5 1.7 1.7 1.7 
(n=35) (n=20) (n=1) (n=1) (n=1) 
PPE is time consuming 58 15.5 34.5 5.2 43.1 1.7 
(n=9) (n=20) (n=3) (n=25) (n=1) 
PPE interferes with work 58 27.6 63.8 5.2 3.4 0 
(n=16) (n=37) (n=3) (n=2) (n=O) 
PPE is not available 58 62.1 37.9 0 0 0 
(n=36) (n=22) (n=O) (n=O) (n=O) 
I give up a lot to use PPE 58 46.6 53.4 0 0 0 
(n=27) (n=31) (n=O) (n=O) (n=O) 
Co-workers make fun of me 58 69.0 31.0 0 0 0 
(n=40) (n=18) (n=O) (n=O) (n=O) 
I am too rushed to use PPE 58 32.8 48.3 3.4 13.8 1.7 
(n=19) (n=28) (n=2) (n=8) (n=1) 
PPE interferes with patient 58 41.4 51.7 3.4 3.4 0 
relationship (n=24) (n=30) (n=2) (n=2) (n=O) 
PPE is uncomfortable 58 19 39.7 8.6 31.0 1.7 
(n=ll) (n=23) (n=5) (n=18) (n=1) 
Reliability 
A standardized Cronbach's alpha of .65 was obtained for the total scale. A 
standardized Cronbach's alpha was computed for each ofthe five constructs (Table 5). A 
standardized Cronbach's alpha was also computed with the 12 significantly skewed items 
removed. Removal of the 12 items did not significantly improve the reliability of the tool 
(a= .67). 
--- ... ' 
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Table 5. Reliability for Total Questionnaire and Each of the Five Constructs 
Construct Number of items Standardized Alpha 
Susceptibility 5 0.36 
Health Motivation 6 0.66 
Seriousness 8 0.68 
Benefits 5 0.73 
Barriers 9 0.85 
Due to the low alpha for the subscale of Susceptibility, a standardized Cronbach's 
alpha was computed with the five-item Susceptibility subscale removed. The 
standardized alpha was .60 indicating a decrease in the overall reliability of the scale with 
the items removed. Removal of the last three questions increased the subscale reliability 
to a standardized alpha of .63. One item, "I need to take precautions to protect myself 
from exposure because other disciplines may not have followed proper procedures during 
antineoplastic drug preparation and handling" was a new question added to the tool based 
on the literature review. The item, "My physical health makes it more likely that I will 
contract an illness caused by exposure to antineoplastic drugs" was skewed (.998). The 
third question, "The chances of being exposed to the harmful effects of antineoplastic 
drugs on my job are high" was redundant with the first question, "My chance of getting 
ill from handling antineoplastic drugs is great". 
All but one item from the Health Motivation subscale were significantly skewed. 
This is consistent with reports by Grady et al. (1993). Grady et al. reported improved total 
scale reliability with the construct of Health Motivation removed. Therefore, a 
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standardized Cronbach's alpha was computed with the three items from the Susceptibility 
scale and the four skewed items from the Health Motivation scale removed. The 
standardized alpha was .68 for the remaining 25 items. 
Despite an a= .73 for the construct of Benefit, the first three items were 
significantly skewed. In addition, item 3, "PPE will help limit the transmission of illness 
associated with exposure to antineoplastic drugs" was called out by one individual in the 
pilot test as potentially confusing. Grady et al. (1993) reported highly skewed responses 
(-1.96 to 1.240) for items measuring Benefits. Based on Grady et al.'s recommendation, 
changes were made to several questions related to the construct of Benefit. Item 1 was 
reworded. Item 3, "Using PPE helps reduce the risk of infertility and/or birth defects due 
to my occupational exposure to antineoplastic drugs, in the event I try to conceive or 
become pregnant" was added to this tool based on the review of literature. Item 4 was 
reworded based on Grady et al. 's recommendation. Item 5 was not included in Grady et 
al.'s study, but was a question used by Champion and supported by the literature review 
for inclusion in this study. Subsequently, the construct of Benefit was also removed from 
further analysis. 
A standardized Cronbach's alpha of .80 was obtained for the remaining 19 items 
with the Benefits and Health Motivation subscales removed and the three Susceptibility 
items removed. Removal of the skewed items from the Seriousness and Barriers 
subscales did not influence the overall reliability of the tool. Subsequently, analysis of the 
data was completed with all items from the Seriousness and the Barriers subscales. 
Reliability refers to the degree of consistency and repeatability of scores. (Po lit & 
Hungler, 2000). Cronbach's alpha was used to provide an estimate of reliability or 
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internal consistency of the survey. According to the results, a Cronbach's alpha of .65 
was obtained for the total 33-item scale. Polit & Hungler (2000) suggest that the criterion 
level for coefficient alpha be about . 70 or above. The coefficient alpha for Susceptibility 
was .36 indicating that this subscale did not exhibit the same degree of internal 
consistency as the other four subscales. The responses to four out of five items were 
normally distributed. Removal of the subscale items did not improve the overall 
coefficient alpha indicating that some correlation existed between the items and the total 
scale. A possible explanation is that not all the items in the subscale were measuring the 
same underlying construct of susceptibility. 
Grady et al., (1993) and Champion (1984) both documented reliability scores 
greater than . 70 for the tool. Modifications made to the tool by this researcher, 
differences in the type of sample used, or the small sample size may have influenced the 
overall reliability in this study. 
Section Three - Correlation and Additional Findings 
Likert scales generally are considered ordinal data and subject to interpretation 
using nonparametric tests. Bivariate statistics were used to study the correlations between 
the remaining three constructs ofthe HBM (see Appendix I) using Spearman's rho. 
Spearman's rho measures the extent to which there is agreement between two sets of rank 
ordered observations. 
Using a 2-tailed Spearman's rho, items from the subscale of Susceptibility (SP) 
were correlated with items from the Barriers (BA) and Seriousness (SE) subscales. Weak 
but significant positive relationships at the p=.001 and p=.OS level were noted. SP1 
demonstrated a weak but statistically significant relationship with BAS (Table 6). In 
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addition, SP2 showed statistically significant positive relationships with BA3, BA4, BA5, 
BA8 and BA9. Based on the findings there are statistically significant positive 
relationships between nurses' perceived susceptibility and self-reported barriers to PPE 
use. As scores for perceived susceptibility decreased so did scores for barriers. 
Table 6. Spearman's rho Susceptibility with Barriers 
N=58 BA1 BA2 BA3 BA4 BA5 BA6 BA7 BA8 BA9 
SP1 rs .058 -.080 .046 .160 .259* -.008 -.115 -.017 .133 
Sig. .663 .552 .729 .230 .049 .950 .389 .901 .321 
SP2 rs .235 .152 .349** .300* .403** .149 .160 .344** .286* 
Sig .075 .253 .007 .022 .002 .264 .231 .008 .030 
**Correlation is significant at the 0.01level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
SP1 also demonstrated a statistically significant positive relationship {Table 7) 
between two items from the Seriousness subscale, SE1 (rs =.340, p=.009) and 
SE2 (rs =.280, p=.033). SP2 demonstrated a statistically significant positive relationship 
with SE1 (rs =.340, p=.009). Based on these findings, weak but statistically significant 
relationships do exists between a nurse's perceived susceptibility and seriousness. As 
scores for susceptibility decreased, so did scores for seriousness. 
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Table 7. Spearman's rho - Susceptibility with Seriousness 
N=58 SEl SE2 SE3 SE4 SE5 SE6 SE7 SE8 
SP1 rs .340** .280* .048 .081 .103 .149 .256 -.027 
Sig .009 .033 .722 .545 .442 .264 .053 .838 
SP2 rs .340** .164 .109 .236 .221 .120 .094 -.004 
Sig .009 .219 .416 .074 .096 .371 .482 .977 
**Correlation is significant at the 0.01level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
A 2-tailed Spearman's rho was also used to study the relationship between the 
subscale of Seriousness and the subscale ofBarriers. Significant positive relationships 
existed at the p=.001 and p=.05 level (Table 8). BA3 demonstrated a weak but significant 
positive relationship with both SE5 (rs =.433, p=.001) and SE6 (rs =.275, p=.037). BAS 
showed a weak but statistically significant positive relationship with SE5 
(rs =.296, p=.024). BA7 showed a weak but statistically significant positive relationship 
with SE6 (rs =.277, p=.036). BA9 showed a weak, but statistically significant positive 
relationship with SE5 (rs=.291, p=.027). Based on these findings, weak but statistically 
significant relationships do exist between perceived barriers to PPE use and a nurse's 
attitude about seriousness. As scores for seriousness decreased, so did participant's scores 
for barriers. 
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Table 8. Spearman's rho- Barriers and Seriousness 
N=58 SE1 SE2 SE3 SE4 SE5 SE6 SE7 SE8 
BA1 rs .052 -.078 -.141 .025 .070 .037 -.120 -.119 
Sig .699 .559 .293 .850 .604 .783 .371 .373 
BA2 rs .028 -.038 .110 -.074 .206 .106 .012 .065 
Sig .834 .779 .410 .580 .121 .427 .929 .630 
BA3 rs .019 .048 -.210 .134 .433** .275* .011 -.020 
Sig .886 .722 .114 .315 .001 .037 .932 .884 
BA4 rs -.075 -.022 -.059 -.159 .230 .220 -.102 .048 
Sig .575 .868 .661 .234 .082 .097 .446 .719 
BA5 rs .034 .019 -.088 .044 .296* .246 .173 -.043 
Sig .798 .885 .511 .741 .024 .063 .195 .751 
BA6 rs -.012 -.040 .073 -.205 .042 .121 -.024 .063 
Sig .929 .768 .585 .123 .756 .365 .856 .640 
BA7 rs -.104 .084 .120 -.007 .149 .277* -.001 .212 
Sig .438 .533 .369 .956 .265 .036 .995 .110 
BAS rs -.041 -.087 -.016 .133 .166 .157 -.025 -.051 
Sig .760 .517 .906 .319 .213 .240 .852 .706 
BA9 rs .104 .057 .059 .113 .291* .211 .062 .045 
Sig .438 .670 .662 .398 .027 .112 .645 .736 
**Correlation is significant at the 0.01level (2-tailed). 
*Correlation is significant at the 0.05 level (2-tailed). 
Based on the theoretical constructs of the HBM, each chemotherapy 
administration nurse participating in this study has his/her own perception of the 
likelihood of experiencing an adverse effect on their health because of handling 
antineoplastic drugs. Nurses may vary widely in their perception of susceptibility to an 
illness. Some may deny that there is any possibility of experiencing an adverse effect on 
their health, while others would admit to some susceptibility of an illness or adverse 
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condition. Nurses with a high perceived susceptibility would report there is a real health 
risk (seriousness) associated with handling antineoplastic drugs. This may account for 
the relationship between the variables. SP2, "There is a good possibility that I will get ill 
from handling antineoplastic drugs" addressed the respondent's concern about the future 
and accounted for the 5 out of the 8 relationships between Susceptibility and 
Seriousness and Barriers. SP1, "My chance of getting ill from handling antineoplastic 
drugs is great" addressed concern for the present and accounted for only three 
relationships between the constructs. 
Perceived seriousness refers to the beliefs that the nurse has relative to the effect a 
given adverse health effect or illness associated with antineoplastic drug administration 
would have on his/her state of affairs. Examples of this include how the nurse perceives 
the impact an illness or condition would have on his/her career, ability to work or the 
impact an illness would have on his/her finances. If the individual's perception of 
seriousness were too high, prevention behaviors (PPE) would be avoided in an effort to 
minimize anxiety. Consequently, a nurse would not comply with PPE in an attempt to 
reduce anxiety. Thus, use or lack of use ofPPE does not necessarily predict perceived 
seriousness of the risk. 
SE 1 and SE2 dealing with the length of an illness related to antineoplastic drug 
exposure and the effect it would have on the participant's career accounted for the 
relationships between Susceptibility and Seriousness. SE5, "I am afraid to even think 
about illness related to handling antineoplastic drugs" and SE6, "An illness caused by 
exposure to antineoplastic drugs would endanger my marriage or my relationship with a 
significant other" accounted for the relationship with Barriers . 
. >r.~~: ... : 
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The HBM also predicts that a nurse may not take action to protect themselves 
even though he/she believes that PPE is effective in eliminating risk due to real or 
perceived susceptibility. Barriers are characteristics of a prevention measure such as PPE 
that are perceived as inconvenient to use, unpleasant or embarrassing to use, as 
interfering with patient care, or taking too much time to use. According to the HBM, 
these barriers may lead a nurse away from the desired action of using PPE. This 
theoretical assumption was not supported in this study. Barrier items BA3, BAS, BA7, 
BAS and BA9 were responsible for the significant relationships between the constructs of 
Susceptibility and Seriousness. Additional studies may be helpful in further exploring the 
relationship between the variables of Susceptibility, Barriers and Seriousness. 
Additional findings 
Independent samples t-test was used to study differences between the 
demographic variable of workplace and the 19 items measuring the three constructs of 
the HBM. The demographic data for work place were recoded into two groups: subjects 
who worked in an inpatient setting and subjects who worked in an outpatient setting. 
Outpatient settings included home health, outpatient clinics, and physician's office. Of 
the 58 subjects, 55.2% (n=32) worked in an inpatient unit and 44.8% (n=26) of the 
subjects worked in an outpatient setting. Two statistical differences in the groups were 
noted (Table 9). The first one was in the availability ofPPE, a barrier. The second 
difference looked at the perception of giving up a lot to wear PPE, a barrier. Previous 
studies (Ben-Ami et al., 2001; Nieweg et al., 1994; Valanis et al., 1991) have identified 
differences in use ofPPE and barriers associated with PPE use in various occupational 
settings. 
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Table 9. Significant Independent Samples t-test by Place of Work 
Inpatient Outpatient t p (2-tailed) 
(n=32) (n=26) 
PPE is not available 1.50 1.23 2.19 .033 
Give up a lot to use PPE 1.66 1.38 2.11 .040 
Significance of the Findings 
This study addressed the relationship between the perceived health risks 
associated with handling antineoplastic drugs and the chemotherapy administration 
nurses' self-reported compliance with recommended PPE. The sample consisted of 58 
nurses who reported handling antineoplastic drugs or caring for patients who received 
antineoplastic drugs in the past year. Thirty-two subjects worked in an inpatient setting, 
28 eight worked in an outpatient setting. All 58 subjects answered the five demographic 
questions and the 33 items measuring the five constructs of the HBM. Five questions 
made up the subscale of Susceptibility to illness due to antineoplastic drug exposure, 
eight items represented the subscale of Seriousness of becoming ill due to occupational 
exposure, five items represented the subscale of Benefits to using PPE, nine items made 
up the subscale of Barriers to PPE use, and six items addressed the subscale of Health 
Motivation. Due to low reliability scores (a=.65) the Health Motivation and Benefit 
subscales and three items from the Susceptibility subscale were removed. The 
standardized alpha improved to .80 indicating good internal consistency for the remaining 
items. 
The constructs of Health Motivation and Benefit were not useful in explaining the 
relationships between perceived susceptibility and barriers to PPE use for this study. 
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However, weak, but statistically significant positive correlations existed between the 
remaining three constructs of the HBM, suggesting relationships between some, but not 
all of the items. These relationships were in part, supported by the theoretical framework. 
Relationships supported by the HBM include: 
1. Nurses reporting low scores for perception of susceptibility also reported low 
scores for perception of seriousness. 
2. Nurses reporting low scores for seriousness also reported low scores for 
barriers to PPE use. 
3. Nurses reporting low scores for barriers to PPE use also reported low scores for 
perception of susceptibility. 
Answering the research question 
Evidence exists that there is a weak positive relationship between a subjects' 
perceived risk or susceptibility to an illness and their self-reported PPE use. However, 
use ofPPE did not appear to be significantly affected by participants' attitudes about 
susceptibility. Based on the theoretical foundations of the HBM, one would expect a 
negative relationship between these two constructs. This assumption was not supported 
by this study. 
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Chapter 5 
A summary of the study, results and conclusions will be presented in this chapter. 
Implications for nursing practice and recommendations for future research will also be 
discussed. 
Summary 
The purpose of this descriptive study was to identify if there is a relationship 
between the nurses' perceived health risk associated with the antineoplastic drug 
handling and the chemotherapy administration nurses' self-reported use of personal 
protective equipment. A convenience sample of 58 nurses was used. Variables analyzed 
included demographic data specific to occupational exposure, training, and 33-item 
questionnaire representing the five constructs of the HBM. A descriptive-correlational 
design was used to answer the research question, "Is there a relationship between the 
chemotherapy administration nurse's perception of health risk associated with 
antineoplastic drug handling and their self-reported compliance with using personal 
protective equipment"? 
Becker's HBM was used as the theoretical framework for this study. The 33 items 
were scored using a 5-point Likert scale. A score of 5 indicated the subject "strongly 
agreed" with the statement, a 4 indicated "agree", 3 indicated the subject was "uncertain", 
a score of2 indicated "disagree" and a score of 1 indicated "strongly disagree". 
A survey questionnaire was distributed to the subjects and returned to the 
researcher's home in a postage-paid self-addressed envelope. The response rate was 50%. 
The questionnaires were analyzed using descriptive, Spearman's rho and independent 
samples t-test statistics. In addition, Cronbach's alpha was computed as a measure of the 
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internal consistency of the questionnaire. Weak, but statistically significant positive 
relationships exist between three constructs of the HBM, the theoretical framework. 
Results of the study include: 
1. Cronbach's alpha (.65) was below the desired level for a reliable survey tool. 
Individual alphas for the five subscales ofthe HBM were all above .60 with the 
exception of the subscale of Susceptibility. The low internal consistency of this 
subscale might be explained through Factor Analysis in future studies. 
2. Removal of the Benefit, Health Motivation, and three items from the 
Susceptibility constructs significantly improved the overall reliability score of 
(a=.80) for the tool. 
3. Spearman's rho revealed weak but statistically significant, positive 
relationships between the three remaining constructs of Seriousness, 
Susceptibility, and Barriers. 
4. Participants in this study did not report high perceptions of Susceptibility and 
Seriousness or Barriers to PPE use. 
5. The significant difference in the scores between the inpatient and outpatient 
groups in the availability ofPPE and the perception of"giving up a lot to use 
PPE" is an unexpected finding based on the convenience sample. 
Conclusions 
The constructs ofthe HBM 
The study results demonstrate that not all five constructs of the HBM were useful 
in identifying the relationships between nurses' perceived risk ofhandling antineoplastic 
drugs and their self-reported use ofPPE. The constructs of Health Motivation and 
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Benefits and three items from the Susceptibility subscale were removed in order to obtain 
an acceptable alpha for the survey tool. 
Health Motivation 
The HBM suggests that Health Motivation should be predictive of health related 
behavior. It was hypothesized that nurses with a higher tendency towards health related 
behavior would also demonstrate a higher tendency towards perception of Susceptibility 
and Seriousness, while reporting Benefits to PPE use as high and Barriers to PPE use as 
low. The construct of Health Motivation was problematic in this study. The reliability 
score for the subscale was low, a=.66 and five out of the six items were significantly 
skewed. Removal of all six items significantly improved the overall reliability of the tool. 
One conclusion is that this population of Registered Nurses did not consider the 
health related behaviors of exercise, proper nutrition, and regular dental and medical 
exams as protective measures against occupational exposure to antineoplastic drugs. The 
construct of Health Motivation is more reflective of health promotion while the 
remaining four constructs reflect disease prevention. Therefore, Health Motivation may 
not be helpful in explaining nurses' compliance with PPE. The construct ofHealth 
Motivation may be inappropriate in studying behavior related to occupational exposure. 
Benefit 
The construct of Benefit was also problematic. Despite an acceptable alpha, 
(a=.73), three out ofthe five items were significantly skewed and removal of all five 
items improved the overall reliability of the tool. The HBM suggests that Benefits to 
action is rooted in the perception that the effectiveness of the action will reduce the 
seriousness or susceptibility of the disease. The majority of participants in this study 
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supported this concept. Percentages of participants scoring the five questions addressing 
Benefits as high, ranged from 77.6% to 96.5%. One could draw the conclusion that the 
use ofPPE is routine for most nurses. Knowledge about the benefit ofPPE in limiting the 
transmission of disease is commonplace due to heightened education and emphasis of use 
by OSHA over the past decade. 
Seriousness 
The Health Belief Model theorizes that the perception of Seriousness is dependent 
on the emotional response of an individual as he or she contemplates the effect an illness 
may have on his or her life. In this study, the construct of Seriousness showed weak but 
significant positive relationships with variables of Susceptibility and Barriers. The 
results indicated that 58.7% of the participants agreed that an illness due to occupational 
exposure to antineoplastic drugs would be long-term and 67% felt that their financial 
security would be impacted. However, scores measuring emotion were low. The 
majority, 72% responded that they were not afraid to think about an illness caused by 
their occupational exposure to antineoplastic drugs. The participants in this study by 
nature of their occupation and training may have exhibited response bias characterized by 
emotional detachment and lack of emotional response due to their frequent contact with 
acute and chronic illness, unpleasant situations and death. In addition, some of the 
participants may have worked in oncology for many years, and have not experienced any 
acute or chronic side effects because of their occupational exposure and therefore do not 
perceive the risk as serious. 
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Susceptibility 
Based on the concepts of the HBM, in order for an individual to believe that he or 
she is susceptible to an illness, two conditions must be met. First, the individual must 
recognize that there is a risk. Second, he or she must feel they are vulnerable to that risk. 
In this study, the majority of the participants reported low scores for perception of risk. 
The majority of study participants scored their susceptibility to illness as low. The 
percentage of participants that disagreed or strongly disagreed with the statements ranged 
from 44.8% to 80. 7%. It could be hypothesized that in this study, participants did 
recognize the risks associated with occupational exposure, however due to the use of 
PPE, they did not feel vulnerable. As a result, both conditions of susceptibility were not 
met. Only one question was scored high by study participants. The question "I need to 
take precautions to protect myself from exposure because other disciplines may not have 
followed proper procedures during antineoplastic drug preparation and handling" was 
scored as high by 51.7% ofparticipants. This item was added to the questionnaire based 
on the literature review. Additional research may be helpful in clarifying the perception 
of susceptibility due to the actions of other disciplines. 
The susceptibility subscale consisted of five items. The alpha for the subscale was 
low, (a=.36). The alpha score increased to .63 with the last three questions removed 
leaving two questions. The first question addressed the participant's current risk and the 
second question addressed the risk ofbecoming ill in the future. Spearman's rho revealed 
several weak, but significantly positive relationships between the construct of 
Susceptibility and the constructs of Seriousness and Barriers. 
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This study did not look at differences in the perception of susceptibility or risk 
associated with the various routes of exposure. Perhaps there is a higher risk of 
susceptibility with invasive routes of antineoplastic drug administration when compared 
with oral administration. In addition, certain tasks may influence the nurses' perceived 
susceptibility during exposure such as cleaning up an antineoplastic drug spill versus 
potentially contaminated body fluid. This perceived risk may influence a nurses' choice 
to donPPE. 
Barriers 
The HBM predicts that a nurse may not take action to protect themselves even 
though he/she believes that PPE is effective in eliminating risk due barriers such as the 
perception that PPE is inconvenient to use, unpleasant or embarrassing to use, interferes 
with work or patient care, or takes too much time to use. According to the HBM, these 
barriers may lead a nurse away from the desired action of using PPE. This concept was 
not supported in this study. Nine questions measured attitudes about barriers to PPE use. 
The alpha score for this construct was .85. The percentage of participants disagreeing 
with all but two of the statement were greater than 80%. Two questions, "Use ofPPE is 
time consuming" and "PPE is uncomfortable to wear" were scored as low by only 50% 
and 58.7% ofthe participants. Based on the results of this study, it appears that the study 
participants recognize that enough benefits exist to using PPE to overcome the barriers 
therefore both the perception of seriousness and susceptibility were reduced. 
The weak but statistically significant positive relationship between the construct 
ofBarrier and the constructs of Susceptibility and Seriousness supports this conclusion. 
In addition, Grady et al. (1993) reported 79-95% of subjects did not perceive PPE to be 
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barriers in the negative sense ofbeing embarrassing, time consuming, inconvenient, or 
unavailable. Grady et al. concluded that "Due to the enactment of the Bloodbome 
Pathogens standard in 1991 and the heightened awareness ofPPE, subjects may no longer 
view PPE as a barrier". 
Summary 
The participant's perception of susceptibility and seriousness decreased due to his 
or her use ofPPE during antineoplastic drug handling. In reviewing the literature, all of 
the studies reviewed that looked at PPE use during antineoplastic drug handling reported 
poor compliance with PPE recommendations. However, several studies that evaluated 
PPE use during BBP exposure (Grady et al. 1993; Reed, 1990) reported consistent use of 
PPE by nurses during exposure to blood and body fluids. These studies concluded that 
consistent use of PPE by study participants was strongly correlated with the nurses' sense 
of immunity towards BBP. According to Reed, the strongest predictor of consistent PPE 
use was the nurses' perception ofvulnerability to a disease such as AIDS. 
In general, participants did not agree with the Barrier statements indicating that 
Barriers may not play as strong a role as previously reported in whether a nurse chooses 
to don PPE (Ben-Ami et al., 2001; Nieweg et al., 1994; Valanis et al., 1991). Differences 
between the findings of this study and previous studies could be the result of time, the 
homogeneity of the sample population or the threat of heightened OSHA inspections in 
healthcare institutions increasing awareness about the need for PPE. 
It could be concluded that the difference in the perception of susceptibility 
between occupational exposure to BBP and occupational exposure to antineoplastic drugs 
is the route of transmission. Unlike BBP transmission, no clear data exists predicting at 
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what point a nurse would develop an adverse health condition due to occupational 
exposure to an antineoplastic drug. Nurses may focus on the therapeutic effects of the 
drug rather than the harmful effects of exposure. While with BBP exposure, the risk of 
transmission after only one significant exposure could be fatal. 
Although statistically significant, positive relationships existed between the three 
constructs of Susceptibility, Seriousness, and Barriers, the results do not predict whether 
they influence a nurse's decision to don PPE. Spearman's rho revealed weak but 
statistically significant positive relationships. The results indicate that the relationship is 
more than what would occur by chance alone. 
Additional conclusions 
A small but statistically significant difference existed between the inpatient group 
and the outpatient group in the availability ofPPE and the perception of"giving up a lot 
to use PPE". Based on the results the outpatient group felt these two items were less of a 
barrier than the inpatient group. This differs from previous research (Stajich, Barnett, & 
Henderson, 1985; Valanis & Shortridge, 1987) which reported that nurses working in 
outpatient settings were less likely to comply with PPE recommendations. However, in 
this study, it could be concluded that the past OSHA inspection of the outpatient facility 
heightened the awareness of the need for PPE. Additional research may help identify 
components affecting these two variables such as frequency of administration. 
Knowledge and education regarding antineoplastic drug handling was not a 
discriminating variable in this sample. Ninety percent of the participants in this study 
reported having received training on administration and handling of antineoplastic drugs 
in the past 12 months and 95% reported having received safety training. This differs from 
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previous studies that reported fewer than 60% of nurses had received education (Stajich 
et al., 1985). One of the criteria for participant selection in this study was the successful 




Despite efforts to raise awareness of occupational risks associated with 
antineoplastic drugs, safe levels of occupational exposure for HCW have not been 
identified. OSHA, ONS, and AHIP have all stressed the importance of decreasing the 
level of exposure to healthcare workers to the lowest level possible. Strict adherence to 
PPE use is one intervention used to lower the risk. 
This study was limited to antineoplastic drug handling and Registered Nurses. 
However, antineoplastic drugs represent only a small number of drugs that are know to 
be hazardous. It is estimated that over 6 million healthcare workers have some contact 
with hazardous drugs through handling, administration, or contact with patients or 
contaminated body fluids (Polovich, 2003). The National Institute of Occupational Safety 
and Health (NIOSH) recently identified hazardous drugs as one of the major occupational 
risk factors for healthcare workers. In addition, antineoplastic drugs are being used in a 
variety of non-traditional settings including obstetrics where Methotrexate is used to 
induce spontaneous abortions in certain situations (Polovich, 2003). This proliferation of 
use places more healthcare workers at risk for occupational exposure. 
As a result, it is imperative that occupational health professionals and workplace 
educators be aware of individual factors that influence one's practice and adherence to 
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PPE recommendations and target education and training to meet the needs of the 
employees. Recommendations for nursing practice include: 
1. Identification ofhealthcare professionals and ancillary staff that have the 
potential to be occupationally exposed to antineoplastic drugs. 
2. Continue to work towards removing barriers that affect compliance with PPE 
use. 
3. Develop and evaluate competencies related to safe handling of antineoplastic 
drugs and contaminated materials for all healthcare professionals and ancillary 
staff with potential exposure. 
4. Continue to identify significant sources of occupational exposure. 
5. Continue to work with other disciplines to identify safe exposure levels. 
6. Identify at risk employees such as pregnant workers or immunocompromised 
workers and ensure safe work environments. 
7. Periodic medical surveillance of exposed employees. 
Nursing Education 
With more and more healthcare employees at risk of exposure, it is critical that all 
employees employed in healthcare settings receive appropriate education regarding safe 
handling of antineoplastic drugs, potentially contaminated materials and contaminated 
excreta from patients receiving antineoplastic drugs. Recommendations for education 
include: 
1. Annual training about safe handling and administration of antineoplastic drugs 
based on ONS (2002) and OSHA (1995) recommendations. 
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2. Annual training about recommended PPE, correct donning, removal, and 
disposal of PPE. 
3. Reinforce the need for engineering controls in the workplace as a means to 
limit exposure to antineoplastic drugs. 
4. Provide training on acute and chronic adverse health effects of antineoplastic 
drugs. 
5. Provide information about the harmful effects of antineoplastic drugs in 
pharmacology classes in all types of nursing education programs. 
6. Provide education and instruction about the adverse effects of antineoplastic 
drugs and recommended PPE to family and caregivers of patients receiving 
antineoplastic drugs. 
Nursing Research 
Based on the strengths and limitations ofthis study, the following 
recommendations are made for future studies: 
1. Replication with a larger more heterogeneous population sample. The 
population in this study was a convenience sample and may have represented a 
homogeneous population. A design aimed at capturing the beliefs and attitudes of 
non-responders (50% of the sample in this study) may be more representative of 
the actual susceptibility and PPE use. 
2. Include measurements of actual PPE use as reported by the nurses and verified 
through direct observation during a variety of administration, handling, and 
patient care activities. 
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3. Include other disciplines such as pharmacists, physicians and laboratory 
personnel in future studies to explore any differences between perceptions of risk 
and barriers to PPE use. Consider differences in workplace such as inpatient and 
outpatient settings. 
4. The Cronbach' s alpha for the tool used in this survey was below the desired . 70 
level. Refinement of instrument through factor analysis may help improve the 
reliability of the tool by exploring the relationships between the constructs. 
5. Study the perceptions of risk and PPE use by family members providing care to 
patients receiving antineoplastic drugs in the home. 
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Appendix A 
Permission to use and modify Grady's (1993) questionnaire 
January 30, 2003 
Dear Lori, 
I am enclosing a copy of my Master's thesis tiUed "Measurement of Health Care 
Wor1<:ers' Self -Reported Attitudes Toward Occupational Exposure to Bloodbome 
Disease and Universal Precautions" . Please feel free to use this as long as you site my 
work and send me a copy of your completed results. 
Marianne M. Grady RN, MSM, COHN-S 
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February 10, 2003 
LoriKulju 
2843 Baylite Drive 
Green Bay, WI 54313 
Dear Ms. Kulju, 
TbaDk you for your interest in my work. Enclosed is the 
instrument you requested. You have permission to revise the tool 
for your use as long as you cite my work and send me an abstract 
of your completed project. 
Sincerely, 
Victoria Champion, DNS, RN, FAAN 
Associate Dean for Research 
Mary Margaret Walther/ 
Distinguished Professor ofNursing 
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In an effort to learn more about you and your occupational exposure to antineoplastic 
drugs, please answer the following questions about your workplace, your exposure to 
antineoplastic drugs and the training you have received regarding antineoplastic drugs. 




_Other, please specify ___________ _ 
Please circle the correct answer 
2. I have taken care of patients receiving antineoplastic drugs in the past 12 months. 
~es No 
3. I have administered antineoplastic drugs in the past 12 months. 
~es No 
4. I have completed the necessary training to administer antineoplastic drugs in my work 
place. 
~es No 
5. In the past year, I have attended an educational program on safety precautions and 
recommendations for PPE while handling antineoplastic drugs. 
~es No 
Over 
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Section Two Health Risks 
To learn more about the attitudes that chemotherapy nurses have regarding the perceived 
health risks associated with antineoplastic drug administration and their use of personal 
protective equipment, please circle the response that best reflects your beliefs on the 
following items. There are five possible responses. 
Strongly Agree (SA); Agree (A); Uncertain (U); Disagree (D); and Strongly Disagree 
(SD). 
1. My chance of getting ill from handling SA A u D SD 
antineoplastic drugs is great. 
2. Using recommended personal protective SA A u D SD 
equipment can help me to prevent future illness 
related to exposure to antineoplastic drugs. 
3. It is embarrassing for me to use personal SA A u D SD 
protective equipment. 
4. I exercise regularly- at least three times a week. SA A u D SD 
5. Problems I would experience from an illness SA A u D SD 
related to handling antineoplastic drugs would last 
a longtime. 
6. Use of personal protective equipment is time SA A u D SD 
consuming. 
7. Using PPE helps reduce the risk of infertility SA A u D SD 
and/or birth defects due to my occupational 
exposure to antineoplastic drugs, in the event I try 
to conceive or become pregnant. 
8. Personal protective equipment will help to curb SA A u D SD 
the transmission of illness associated with my 
exposure to antineoplastic drugs. 
9. There is a good possibility that I will get ill from SA A u D SD 
handling antineoplastic drugs. 
10. If I had an illness related to handling SA A u D SD 
antineoplastic drugs, my career would be 
endangered. 
11. If I developed an illness related to handling SA A u D SD 
antineoplastic drugs, my whole life would change. 
''!7. 
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12. I usually follow medical orders because I SA A u D SD 
believe they will benefit my state of health. 
13. Ifl contracted an illness related to handling SA A u D SD 
antineoplastic drugs it would be more serious than 
other diseases. 
14. I have the recommended physical exams in SA A u D SD 
addition to visits related to illness. 
15. The practice ofusing personal protective SA A u D SD 
equipment interferes with my work activities. 
16. I am afraid to even think about illness related SA A u D SD 
to handling antineoplastic drugs. 
1 7. I have difficulty using personal protective SA A u D SD 
equipment because equipment (gloves, gowns, eye 
protection, etc.) are often not available. 
18. In order for me to use personal protective SA A u D SD 
equipment, I have to give up quite a bit. 
19. An illness caused by exposure to antineoplastic SA A u D SD 
drugs would endanger my marriage or my 
relationship with a significant other. 
20. Using gloves, gowns, masks, and eye SA A u D SD 
protection can protect me from illness caused by 
exposure to antineoplastic drugs. 
21. My feelings about myself would change if I SA A u D SD 
contracted an illness caused by exposure to 
antineoplastic drugs. 
22. My co-workers would make fun of me ifl used SA A u D SD 
personal protective equipment. 
23. My physical health makes it more likely that I SA A u D SD 
will contract an illness caused by exposure to 
antineoplastic drugs. 
24. I have the recommended periodic dental exams SA A u D SD 
in addition to visits for a specific problem. 
25. I am often too rushed to use personal protective SA A u D SD 
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equipment in every situation. 
26. The chances ofbeing exposed to the harmful SA A u D SD 
effects of antineoplastic drugs on my job are high. 
27. I need to take precautions to protect myself SA A u D SD 
from exposure because other disciplines may not 
have followed proper procedures during 
antineoplastic drug preparation and handling. 
28. Using personal protective equipment interferes SA A u D SD 
with my relationship with the patient and their 
family. 
29. My financial security would be endangered ifl SA A u D SD 
got an illness due to my occupational exposure to 
antineoplastic drugs. 
30. I have a lot to gain by using PPE while SA A u D SD 
handling antineoplastic drugs. 
31. PPE is uncomfortable to wear. SA A u D SD 
32. I eat a well balanced diet. SA A u D SD 
33. I search for new information related to my SA A u D SD 
health. 
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AppendixD 
Cover Letter for Survey Tool 
May 16,2003 
Dear Chemotherapy Administration Nurse: 
I am a graduate student at Cardinal Stritch University in Milwaukee pursuing my 
master's degree in nursing education. In order to fulfill the degree requirements, I am 
conducting a research study on chemotherapy administration nurses' perception of risk 
associated with antineoplastic drug handling and their self-reported use of personal 
protective equipment. I need your help and expertise to be able to better describe and 
educate registered nurses on the risks associated with antineoplastic drug administration. 
Your participation will ensure that educational programs and policies about 
antineoplastic drug administration at your institution of employment are geared to meet 
your needs and address the risks associated with antineoplastic drug administration and 
the use of personal protective equipment. 
There is no risk to you in participating in this study. All you have to do is 
complete the attached survey and mail it back to me in the enclosed envelope by June 14, 
2003. The survey takes approximately 10-15 minutes to complete. Your name is not 
required and your responses are completely anonymous. 
Surveys returned will be summarized and reported as a group. No individual 
responses will be released to anyone from your place of employment or reported in the 
study. The final research study will be available in the library of the institution where you 
are employed. 
By completing this questionnaire and returning it to me in the enclosed envelope, 
you will be giving your informed consent to participate in this study as well as use the 
data. You have the right to refuse to participate. Your employer will not know whether or 
not you participated. If you do not wish to participate, do not complete the questionnaire. 
It is not necessary to return the blank survey to me. 
If you have any questions or concerns regarding my study, please feel free to 
contact me at my home. The phone number is 920-434-6927. You may also contact my 
chairperson, Margaret Murphy, PhD, RN, at 414-288-3849, the MSN Program Chair, 
Ruth Waite, PhD, RN, at 414-410-4384; or the Chair of the Institutional Review Board at 
Cardinal Stritch, Joan Whitman, at 414-410-4343. All questions, complaints and concerns 
are kept confidential. 
Please accept this gift certificate for Storheim's as a small token of my 
appreciation for your time. Thank you again for your time and effort. 
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Sincerely, 
Lori Kulju, RN, BSN, COHN-S 
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Appendix E 
Draft ofReminder 
Dear Chemotherapy Administration Nurse: 
I really need your help and your expertise! 
I recently mailed you a survey about your use of personal protective equipment during 
antineoplastic drug administration and perceived health risks related to your occupational 
exposure to antineoplastic drugs. The survey takes only a few minutes to complete and 
your participation will help improve the quality of educational offerings and institutional 
policies about antineoplastic drug administration. 
If you have already completed and returned the survey to me, thank you! If you have not, 
please complete the survey and return it to me by June 25, 2003. I am the only person that 
will see your responses. The data will be reported only as a group in the final study. You 
do have the right not to participate. If you choose not to participate, you do not have to do 
anything. 
If you did not get the initial survey or if you need another copy, please contact me at my 
home. The phone number is 920-434-6927 and I will mail you another one. 
Thank you for your help! 
Lori Kulju, RN, BSN, COHN-S 
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Appendix F 
Questionnaire - Item Comparison and Decision Matrix 
The proposed Grady et al. 's Champion's (1984) HBM Include 
question (1993) question Question Construct 
1. My chances of My chances of My chances of Susceptibility Yes 
getting ill from getting a getting breast 
handling bloodbome disease cancer are great. 
antineoplastic drugs are great. 
are great. 
2. Using Using universal Doing self-breast Benefits Yes-
recommended precautions can exams prevents reworded 
personal protective help me prevent future problems for 
equipment can help exposure to me. 
me to prevent future bloodbome 
illness related to diseases. 
antineoplastic drugs. 
3. It is embarrassing It is embarrassing It is embarrassing Barriers Yes 
forme to use forme to use forme to do 
personal protective universal monthly breast 
equipment. precautions. exams. 
4. I exercise I exercise regularly- I exercise regularly- Health Yes 
regularly- at least at lest three times a at lest three times a Motivation 
three times a week. week. week. 
5. Within the next Within the next Within the next Susceptibility No 
week, I am likely to year, I am likely to year, I will get 
administer be exposed to a breast cancer. 
antineoplastic drugs. bloodbome disease. 
6. Ifl use personal If I use universal If I do monthly Benefits No- redundant 
protective precautions, I may breast exams, I may 
equipment, I may prevent my find a lump before 
prevent my exposure exposure to a it is discovered by 
to antineoplastic bloodbome disease. regular health 
drugs. exams. 
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The proposed Grady et al.'s Champion's (1984) HBM Include 
question (1993) question Question Construct 
7. Problems I would Problems I would Problems I would Seriousness Yes 
experience from an experience from a experience from 
illness related to bloodbome disease breast cancer would 
handling would last a long last a long time. 
antineoplastic drugs time. 
would last a long 
time. 
8. Use of personal Use ofuniversal Self-breast exams Barriers Yes 
protective equipment precautions are are time 
is time consuming. time consuming. consummg. 
9. I frequently do I frequently do I frequently do Health No-
things to improve things to improve things to improve Motivation redundant 
my health. my health. my health. 
10. I feel that my I feel that my I feel that my Susceptibility No-
chances of getting an chances of getting a chances of getting redundant 
illness from handling bloodbome disease breast cancer in the 
antineoplastic drugs in the future are future are good. 
in the future are good. 
good. 
11. Personal Universal Selfbreast exams Benefits Yes 
protective equipment precautions will can help me find 
will help to curb the help to curb the lumps in my breast. 
transmission of transmission of 
illness associated bloodbome 
with antineoplastic diseases. 
drugs. 
12. There is a good There is a good There is a good Susceptibility Yes 
chance that I will get chance that I will possibility that I 
ill from handling get a bloodbome will get breast 
antineoplastic drugs. disease. cancer. 
13. Using personal Using universal Barriers No-
protective equipment precautions redundant 
while handling interferes with my 
antineoplastic drugs work activities. 
interferes with my 
work. 
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The proposed Grady et al. 's Champion's (1984) HBM Include 
question (1993) question Question Construct 
14. I am at risk of I am at risk of Susceptibility No- based on 
becoming ill if I do contracting a Grady's 
no use personal bloodbome disease recommendati 
protective ifl do not use on. 
equipment. protective 
equipment. 
15. If I had an illness lflhad a If I had breast Seriousness Yes 
related to bloodbome disease, cancer my career 
antineoplastic drug my career would be would be 
handling, my career endangered. endangered. 
would be 
endangered. 
16. If I developed an If I contracted a If I had breast Seriousness Yes 
illness related to bloodbome disease, cancer, my whole 
handling my whole life life would change. 
antineoplastic drugs, would change. 
my whole life would 
change. 
17. I usually follow I usually follow I always follow Health Yes 
medical orders medial orders medical orders Motivation 
because I believe because I believe because I believe 
they will benefit my they will benefit my they will benefit my 
state ofhealth. state ofhealth. state of health. 
18. If I contracted an If I contracted a If I got breast Seriousness Yes 
illness related to bloodbome disease, cancer, it would be 
handling it would be more more serious than 
antineoplastic it serious than other other diseases. 
would be more diseases. 
serious than other 
diseases. 
19. I have the I have regular I have the Health Yes 
recommended yearly physical exams in recommended Motivation 
physical exams in addition to visits yearly physical 
addition to visits related to illness. exams in addition 
related to illness. to visits related to 
illness. 
•.•, ·,··,• 
·• ··~--~- ·.- .. 
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The proposed Grady et al. 's Champion's (1984) HBM Include 
question (1993) question Question Construct 
20. The practice of The practice of The practice of self Barriers Yes 
using personal using universal breast exams 
protective equipment precautions interferes with my 
interferes with my interferes with my activities. 
work activities. work activities. 
21. When I think When I think about When I think about Seriousness No 
about illness related bloodbome breast cancer I feel 
to handling diseases, I feel nauseous. 
antineoplastic drugs, nauseous. 
I feel nauseous. 
22. I am afraid to I am afraid to even I am afraid to even Seriousness Yes 
even think about think about think about breast 
illness related to bloodbome cancer. 
handling diseases. 
antineoplastic drugs. 
23. I have difficulty I have difficulty Barriers Yes, based on 
using personal using universal literature review 
protective equipment precautions because 
because equipment equipment (gloves, 
(gloves, gowns, eye sharps containers, 
protection, etc.) are etc.) are often not 
often not available. available. 
24. I take vitamins I take vitamins I take vitamins Health No-Basedon 
when I don't eat when I don't eat when I don't eat Motivation Grady's 
good meals. good meals. good meals. recommendation 
25. When I think When I think about When I think about Seriousness No, not supported 
about illnesses bloodbome breast cancer my by Grady's 
caused by exposure diseases, my heart heart beats faster. research 
to antineoplastic beats faster, 
drugs, my heart 
beats faster. 
26. In order for me In order for me to In order to do Barriers Yes 
to use personal use universal monthly breast 
protective precautions I have exams I have to 
equipment, I have to to give up quite a give up quite a bit. 
give up quite a bit. bit. 
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The proposed Grady et al. 's Champion's (1984) HBM Include 
question (1993) question Question Construct 
27. An illness caused A bloodbome Breast cancer Seriousness Yes 
by exposure to disease would would endanger my 
antineoplastic drugs endanger my marriage (or a 
would endanger my marriage (or my significant 
mamageormy relationship with a relationship). 
relationship with a significant other). 
significant other. 
28. Using gloves, Using masks, Benefits Yes-
gowns, masks, and gowns, and gloves reworded 
eye protection can at all times will based on 
protect me from protect health care Grady's study 
illness caused by workers from 
exposure to getting the HIV 
antineoplastic drugs. virus. 
29. My feelings My feelings about My feelings about Seriousness Yes 
about myself would myself would myself would 
changeifi changeifi change if I got 
contracted an illness contracted a breast cancer. 
caused by exposure bloodbome disease. 
to antineoplastic 
drugs. 
30. My co-workers My co-workers My family would Barriers Yes 
would make fun of would make fun of make fun of me if I 
me if I used personal me if I used did self breast 
protective universal exams. 
equipment. precautions. 
31. My physical My physical health My physical health Susceptibility Yes 
health makes it more makes it more makes it more 
likely that I will likely that I will likely that I will get 
contract an illness contract a breast cancer. 
caused by exposure bloodbome disease. 
to antineoplastic 
drugs. 
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The proposed Grady et al. 's Champion's (1984) HBM Include 
question (1993) question Question Construct 
32. I am I am embarrassed to Barriers No-no 
embarrassed to use use universal support in 
universal precautions precautions on literature 
on people that I am people that I am 
friends with or friends with or 
know. know. 
3 3. Using personal Using universal Benefits No-
protective equipment precautions redundant 
prevents future prevents future 
problems for me. problems for me. 
34. I have the I have the I have the Health Yes 
recommended recommended recommended Motivation 
periodic dental periodic dental periodic dental 
exams in addition to exams in addition exams in addition 
visits for a specific to visits for a to visits for a 
problem. specific problem specific problem 
35. Health care Health care workers Susceptibility No-no 
workers can most can most readily evidence to 
readily contract an contract HIV by support 
illness by removing removing trash handling trash 
trash from a patient's from a patient's as significant 
room. room route of 
exposure for 
RNs. 
36. I am often too I am often too Barriers Yes- based 
rushed to use rushed to use on literature 
personal protective universal review 
equipment in every precautions in 
situation. every situation. 
37. The chances of The chances of Susceptibility Yes based on 
being exposed to the being infected with literature 
harmful effects of the HIV virus on review 
antineoplastic drugs my job are high. 
on my job are high. 
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The proposed Grady et al. 's Champion's (1984) HBM Include 
question (1993) question Question Construct 
38. I need to take NIA NIA Susceptibility Yes- based 
precautions to on literature 
protect myself from review 
exposure because 
other disciplines 






39. Using personal NIA NIA Barriers Yes based on 
protective equipment literature 
interferes with my review 
relationship with the 
patient and their 
family. 
40. Using personal N/A N/A Barriers No-no 
protective equipment support in 
is not required by recent 
my institution. literature 
41. I worry a lot NIA I worry a lot about Susceptibility No-
about becoming ill getting breast redundant 




42. Thethoughtof NIA The thought of Seriousness No-
an illness related to breast cancer scares redundant 




NIA NIA Breast cancer is a Seriousness No 
hopeless disease. 
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The proposed Grady et al. 's Champion's (1984) HBM Include 
question (1993) question Question Construct 
43. My financial N/A My financial Seriousness Yes 
security would be security would be 
endangered if I got endangered if I got 




44. I have a lot to N/A I have a lot to gain Benefits Yes 
gain by using PPE my doing self 
while handling breast exams. 
antineoplastic drugs. 
45. I would not be so NIA I would not be so Benefits No, redundant 
anxious about anxious about 
becoming ill due to breast cancer if I 
my occupational did monthly exams. 
exposure to 
antineoplastic drugs 
if I consistently wore 
PPE. 
46. PPE is N/A Selfbreast exams Barriers Yes- based on 
uncomfortable to can be painful. literature 
wear. review 
4 7. Donning PPE N/A Doing selfbreast Barriers No-no 
would require exam would require support in 
starting a new habit, starting a new literature 
which is difficult. habit, which is 
difficult. 
48. I am afraid I N/A I am afraid I would Barriers No-based on 
would not be able not be able to do literature 
use PPE correctly. selfbreast exam. review 
49. I eat a well N/A I eat a well Health Yes 
balanced diet. balanced diet. Motivation 
50. I search for new N/A I search for new Health Yes 
information related information related Motivation 
to my health. to my health. 
The proposed 
question 
51. Using PPE, helps 
reduce the risk of 
infertility and/or 




in the event I try to 
conceive or become 
pregnant. 
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Appendix G 
Introduction to pilot group 
I am a graduate student at Cardinal Stritch University in Milwaukee pursuing my 
master's degree in nursing education. In order to fulfill the degree requirements, I am 
conducting a research study on chemotherapy administration nurses' perception of risk 
associated with antineoplastic drug handling and their self-reported use of personal 
protective equipment. I need your help and expertise to help determine if the attached 
questionnaire is a feasible tool to use in my study. 
Please complete the questionnaire paying close attention to the questions and the 
time required to complete it. When finished please document your feedback on the 
attached form and return both the completed questionnaire and your feedback to me. 
I appreciate your taking the time to pilot test this questionnaire for me. Although 
your responses will not be used in the completed study, your feedback will greatly 
enhance the end product. A copy of the complete study will be available in the 
institutional library of your place of employment 
Please feel free to contact me with any questions or concerns. I can be reached at 
920-434-692 7. 
Sincerely, 
Lori Kulju, RN, BSN, CORN-S 
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AppendixH 
Feedback form for pilot group 
Name Date ------------------------------------ ---------
(Optional) 
Minutes How long did it take you to complete the entire questionnaire? -----
Please circle either yes or no in response to the following questions. Please explain any 
yes answers in the space provided. 
Can any of the questions in the survey be misunderstood? Yes No 
Please explain 
Do any of the questions contain difficult or unclear terminology? Yes No 
Please explain 
Are any of the questions redundant? Yes 
Please explain 
No 
Are the directions for completing the survey clear? Yes 
Please explain 
No 
Did you have the information you needed to answer the questions? Yes 
Please explain 
Do you feel respondents will answer truthfully? Yes No 
Please explain 
No 
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Appendix I 


























SPSS Code Description 
BA01 PPE is embarrassing to use 
BA02 PPE is time consuming 
BA03 PPE interferes with work 
BA04 PPE is not available 
BA05 Give up alot to use PPE 
BA06 Co-workers make fun 
BA07 Too rushed 
BA08 PPE interferes with pt relationship 
BA09 PPE is uncomfortable 
SP01 Chance of getting ill great 
SP02 Good possibility of becoming ill 
SE01 Problems would be long-term 
SE02 Career will be endangered if ill 
SE03 Life will change if ill 
SE04 HD illness more serious 
SE05 Fearful to think about illnesses 
SE06 Marriage or relationship harmed 
SE07 Feelings about selfwill change 
SE08 Financial security impacted 
